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ADVERTISEMENT. 



BE FORE cntring on the perufal of the following Work, 
It will not perhaps be difagrccable to the Reader, to 
have fome account of the authors of it. 

Ofthe learned and pious Lesser few particulars are known^ 
He was of Nordhaufen in Germany* and publifhcd in 1736, 

a LiTHO-THEOLOGT. 

Of the author of the Notes, we are enabled to give the 
following account, which was publiflicd in the Gentleman's 
Magazine for September 1789: — 

Mr Peter Lyonet, fccrctary of the Cyphers, translator 
and patent- matter to their High Mightineflcs, was born at 
Maeftricht in 1706, and was defcended from a very refpec- 
table and ancient family in Lorrain. His anceftors were 
frequently obliged by the wars and troubles occafioned by 
the Reformation, to abandon their habitations, and their 
native country, on account of their zeal for the reformed 
religion. His great grandfather, after having feen his ef- 
tates aiyi poifeiQons deftroyed and burnt to afhes, and his 
wife and all his children murdered, was at laft reduced' to 
the neceffity of flying- He took refuge in Switzerland, where 
he was afterwards re-married, and had by his fecond wife 
a fon, of whom was born Benjamin Lyonet, French mini- 
fler at Houfdon, the father of qur author, 

A 2 Mr 



Digitized by 



Google 



lY Advertisebient. 

Mr Peter Lyonct had fcarccly attained his fcventh year 
before he difplayed an uncommon ftrength and agility in tH 
bodily exercifes ; but he was not lefs diligent in the im- 
provement of his mind. Being placed at the Latin fchool, 
he learned chronology, and exercifed himfelf in Latin,Greck, 
and Ifrench poetry, as alfo in Hebrew, Logic, and the Car- 
tefian Phyfics. He was particularly fond of the ftudy of 
languages, and underflood no lefs than nine,living and dead; 
viz. of the former, belides the Dutch and French, the Ita- 
lian (which he had acquired without the aid of a mafter,) 
the Spanifli, German, and Englifh. Having entered the 
XJnivcrfity of Leyden, he fludied the Newtonian Philofophy^ 
Geoipetry, Algebra, &c. but his father defiring he fhpuld 
attach himfelf to divinity, he reluctantly abandoned the for- 
mer ftudies, as his pai&on for them was not eafily to be over<» 
come. He at the fame time applied himfelf toanatomy, and 
alfo to mufic and drawing. He began afterwards to pra£tife 
fculpture, and performed feveral pieces in wood, one of 
which in particular, which is preferved, is uncommonly ad- 
mired by the artifts. It is a baflb relievo, cut in palm-wood,r 
reprefenting Apollo, with the Nine Mufes j a moft glori- 
rious mafter-piece, and which the painter Van Gool, in the 
lecond volume of his " Review of the Dutch painters, &c* 
under the article Lyonet, ftyles a * wonder-piece.* It excit- 
ed alfo the admiration of the painter le Chevalier de Moor. 
After this, he betook himfelf to drawing portraits of his 
triends from life, wherein, after three or four months prac- 
tice, he became a great proficient. Having attained the de- 
gree of candidate in divinity, he refolved to ftudy law, to 
which he applied himfelf with fo much zeal, that he was 
promoted at the end of the firft year. On this occafion he 
delivered an acjulemical treatife on the proper ufe of the 
torture, which was publiflied, and gained him the cfteem of 
the learned. Arrived at the Hague, he undertook the ftu- 
dy of decyphering, and became fecretary of the cyphers^ 
translator of the Latin and French languages^ and patent- 
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mafter to their High MightinefTes. Meanwhile^ having ta- 
ken a ftrong liking to the ftudy of infects, he undertook an 
hiftorical defcription of fuch as are found about the Hague^ 
and to that end collected materials for feveral volumes ; and 
having invented a method of drawing adapted thereto, he 
enriched this work with a great number of plates, univcr- 
fiJly admired by all the connoifleurs who had feen thcm^ 
In the year 1742 was printed at the Hague a French tranf* 
lation of the foUowbg work. The love of truth engaged 
Mr Lyonet to defer the publication of his above-mention- 
ed defcription, and to write the Notes now translated. Thb 
performance caufed hjs merit to be univerfally known and 
^admired* The celebrated M. de Reaumur had the French 
translation reprinted at Paris, not more on account of the 
workitfelf, than of Mr Lyonet's obfervations; andbeAowed 
on it, as did alfo many other authors, the higheft encomiums. 
He afterwards executed drawings of the firefh water Polypus. 
for Mr Trembley's beautiful work publifibed in 1744. The 
ingenious Wandelaar had engraved the firft five plates, when 
Mr Lyonet, who had never witneffed this operation, concer- . 
ned at the difficulties he experienced in getting the remaining 
eight finifhed in the fuperior ftyle he required, refolved to 
perform the task himfelf. He accordingly took a leflbn of 
one hour of Mr Wandelaar, engraved three or four fmall 
plates, and immediately began upon the work itfelf, which 
he performed in fuch a manner as drew on him the high- 
eft degree of praife, both from Mr Trembley and from ma- 
ny other artifts, particularly the celebrated Van Gool already 
named, who declared that the performance aftonifhed not 
^only the amateurs, but alfo the aioft experienced artifts. 
The authors of the ** Bibliotheque Raifonnce,'* 1744, have, 
likewife certified their admiration of him j for after a long 
panegyric, they exprefs themfelves thus 5 " We may juftly 
apply to him, what Fontenclle fomewhere fays of the famous 
Leibnitz: **^0f mahy Herculefles antiquity made only ohe^ 
^ but of a Cnglc Lyonet, we may make many learned men.'* 

In 
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In 1748 he was chofen member of the Royal Society ol 
London. In 1749 he began, by mere chance, his amazing 
collection of horns and fheUs, which according to the univer- 
fal opinion of all travellers and amateurs who have vifited it^ 
IS at prefent the moft beautiful, and certainly one of the moft 
valuable in Europe. In 1 7^3 be became member of the newly 
cftaMifhed Dutch Society of Sciences at Haerlem ; and in 
1757, after the celebrated M. le Cat pf^feflbr of Anatomy 
and furgeryi and member of almoft all the principal focieties 
of fciences in Europe, had feen Mr Lyonet's incomparable 
** Traits Anatomique de la Chenille qui ronge le Bois dc 
Saule,'* with the drawings belonging to it (which work was 
afterwards publifhed,) he was elected member of the Roystl 
Academy of Sciences of Rome, whereof M. le Cat was per- 
petual fecretary. Mr Lyonet^s deflgn in the compiling of that 
work was, among other things, to publiOi an anatomical del^ 
cription of an infeft, as extenfive and complete as any exift- 
ing of the human body, which had hitherto never been 
dBFefted, although feveral ingenious men have attempted 
fbmething of this kind, but have however produced nothing 
more than weak and even fuilty efiays.-— Of the praife and 
admiration exprcffed of our author in many refpefts (but 
particularly on account of the laft mentioned work) jby ma« 
ny celebrated writers, arid in almoft all countries of Europe, 
we (hall fhte thefe extracts. 

I. From the * Bibliotheque des Sciences, 1760 ; " Mr 
<< Lyonet has longheld a dift inguifhed place among the great 
** Naturalifts of Europe. His translation of the 7heologte des 
*• InfeEies^^ (this is howcvef a miftake^ for Lyonet did not 
translate the work) " the excellent notes he has added 
" to it, the magnificent cabinet of ihells which he has 
•» conilrufted with fo much tafte and judgement, in which he 
" has fpared neither trouble nor expcnce, and which the cu- 
•* rious come to admire as one of the fincft and moft complcat 
** that can be feen,* (now much improved and incrcafed) * have 
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^' procured him a great reputation^ which the new work we 
^< are anoounciog will confirm; a work which foipaflo^ 
^ the high expedations that were formed of k, and which 
f^ will be fuffideot of itfelf to immortalize the author.'' 

2. In the Joqmal des Scayans, July 1760. ** We ear- 
^ neftlj exhort Mr Lyonet to publiifa the Anatomy he 
^ makes us hope for^ of the chryfalts and of the phalaena 
** into which his caterpillar is transformed ; and we aflure 
<^ him before hand of the encouragement and acknowledge- 
f * ments of all thofe who admire finiflied works» &€•'' 

SouE reputable and learned men kaye alfo written in fait 
praife ; fuch as Martinet, Van Gool, H* S. &cimarus^ the 
Rev. J. Lulop, and P. Van Muflchenbroeck : which laft, in 
particular^ extols Mr Lyonet's obfervatiqns and difcoveries 
by meaxis of the microicope, above tbofe of Leenwenhoeck* 
Reaumur, Baker^ Tremb^ey, &c. — After the publication of 
the Trak^ Anatomique, Mr Lyonet became, in 1760, memp 
ber of the Royal Academy of Sciences of Berlin: in 1^61, 
of the Imperial Academy of Naturalifts ; and in 17629 
rf the Imperial Academy of Sciences at St. Peterfburg^ — 
In order k> enable fuch as might be defirous of following 
htm in his intricate and moft aftonifhmg difcoveries, refped* 
mg the ftru£lure of this animal, Mr Lyonet publifhed, in 
the ^* Tranfa^tions of the Dutch Society of Sciences at 
«• Haeriem/^ a defcriptipn and a plate (as he alfo afterwards 
flid in French, at the beginning of his ^ Traits Anatomi- 
*' que,**) of the inftruments and tools he had invented for 
the purpofe of dilTefUon, and likewiie of the method he ufed 
to afoert^ the degree of ftrength of his magnifying glafles* 
Notwkbftanding all this labour, which was confiderably in- 
crczkd by the extenfive corrcfpondcnce which he for many 
jFcars carried on with feveral learned and refpcftable perfon- 
^;cs, he ftill found means to fet apart a large proportion of 
his time (as he himfelf mentions in his preface) for the 
immediate fervice of his country; but was not fortunate c- 
ppugh (as appears by his writings) to get any other rccom^le 
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pcnfc for his exertions than forrow and difappolntmcnt.-r- 
During the laft fifteen or twenty years of his life,' Mr Lyo- 
net added to the valuable treafure he had already coUeAed 
. of natural curiofities, a mod fuperb cabinet of paintings^ 
confiding of more than 560 performances ', among which 
are many of -the moft eminent works of the firft Dutch 
mafters. He did thb with a view to procure himfelf fome 
amufement during the latter part of his life, when old age 
and infirmities muft weaken his powers and ftt bounds to 
his activity. He had alwajrs indeed accuftomed himfelf 
to employment; infomuch that he has written fome pieces 
of Dutch poetry ; and this difpofition remained with him, 
ti& within a fortnight of his death, when he was attacked 
with an inflammation in his breaft, which, though apparent- 
ly cured, was, in the end, the caufe of his difiiblution. He 
was a friend to all thofe who loved or exercifed arts or 
iciences. His conduct, from his yoqth, was ever, and in e- 
vcry refpeA, unimpeachable. He was firom convidlion a 
Chriftian, loved virtue, religion, and his country, and never 
ftared openly to defend them. Nor was it ever in the power 
of man to make him diiTemble ; for his great and favour 
rite maxim was, never to do any things defignedly which 
might hurt either conArience, duty, or honour. Letters, arts, 
(ciences, (and particularly natural hiftory) true religion, and 
Lis country, were indebted to him, and fuffered a confider- 
able lofs by his death. Mr Lyonet bequeathed the remain- 
ing copies of his ** Traits Anatomique,' together with all 
the phtes defigned and engraved by himfelf, to his nephew^ 
Mr & £• Croyfet, fecretary to the poft-offices of Holland, 
and who has fucceeded him in the poft of fecretary of the 
cyphers. He alfo left him a work, ftill in manufcript, which 
he had hoped to bring to light, intitled, « CEuvres Melees 
«* fur les Infcftes,** comprifing all the remarkable rcfearches 
and difcoveries which he had, during many years, made on 
the infefts which are found in the environs of the Hague, 
together with their different forms, changes, &c. and to 
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which is added, an *< Eflai Anatomique fur la Gbryfallde et 
^* la Fhakne de la Chenille qui ronge le Bois de Saule/ 
Each of thefe works Mr Lyonet had originally intended to 
accoxnplifli upon the fame plan as the ^^ Trait6 Anato* 
^* niique ;" but, unfortunately, a dimnefs in hi$ fight obli- 
ged him, at about the age of 60^ to lay afide this defign. 
The ** Eflai Anatomique,** was, however, already finifhed ; 
and both performances, arranged fi> ^ to form a fecond vo- 
lumc to the •• Traits Anatomique," are in fair MS. and en- 
riched with fifty-four plates, all defigned by himfelf, and of 
which a great number have already been engraved under 
his own eyes. And Mr Croyfet, who has been in the habit 
of thirty.fix years intimate fi-icndfhip with his relation Mr 
Lyonet, who has daily feen him at his occupations, aad of 
courfe is well acquainted with his methods of drawing, and ' 
who in his younger days has him&lf fiiccefsfully praftifed 
that amufement, has determined to ufe his beft endeavours 
to get fiich plates as are wanting executed in a mafterly 
ftyle, and to publiih thefe two works, which will prove an 
important acquifition to the lovers of* natural hiftory. He 
dioi at the Hague, January the loth, 1789; in the eighty* 
durd year of his age." 

The hiftory of the Notes to Lcfler^s work, is thus given, 
by Mr Lyonet himfdf, in an adverti&inent prefi:(ed to the 
French edition* 

" The fuccefs which this book had hi Germany, and the 
encomiums beftowed on it in the Leipfic Tranfa^lions, in- 
duced the publiiher to have it tranflated into French. He 
requefted me to revife the manufcript^ ^d to correft thofc 
paflages which the tranflator's ignorance of the fubjeft might 
have occafioned. That I might not deprive the public of 
the advantage to be derived from a book, intended to pro- 
mote the gloiy of God, I undertook the talk 5 but I had 
no fooncr begun than I found t: at the faults of the tranf- 
lator were not the only ones I had to correft, but that t le 
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original itfelf in many places ftood in need of rcvifion anq 
elucidation. Mr l.efler, though very learned in natural his- 
tory, had allowed himfelf to believe too many things on the 
credit of others. The cftimation in which 1 hold this ftudy, 
which is only delightful in fo far as it is true, made me view 
this dcfedl with concern in a work which, from its genera^ 
excellence, might have contributed to perpetuate error j and 
I refolved to correft thofe paflagcs in which the author, mif- 
led by authority, had been miftaken. To do this, the fimp- 
JeA and fhqrteft way would h^vc been to alter the text ; 
but I could oot allow myfelf to make an author fpeak con- 
trai y to his own fentiments, and therefore had recourfe to 
Notes. But I have gone farther than I at firft intended. J 
had no fooner begun to ^onCder the text, tlian feveral 
fa£ls partly known and partly new, conncAed with the 
fubjeft, occurred to me ; and as they appeared calcu- 
lated for confirming, explaining, amplifying or limiting 
what the author exprcfles in general terms, I have detailed 
them, and added various reflections which I hope will not 
be ufelefs to thofe who mean thoroughly to invcftigate the 
fubjeft. I fliall perhaps receive the thanks of intelligent 
inen (or having endeavoured to produce exceptions to the^ 
moft general rules ; for befides that thofe Angularities, which 
nature fometimes prcfcnts us with when we leaft expeft 
them, help us to acquire a more pcrfeft knowledge of 
jnfe£ls, they are what in natural hiftory may be called the 
truly marvellous, which it is now time to fubftitute in 
the place of what has been £;ilfel]« fo called, and which has 
too long prevailed on this fubjeft. The Reader I hope will 
give me credit for what I advance; and I ftand the more 
in. need of his indulgrnfic as I h3ve related certain fa£ls 
which I would /nyfclf have unwillingly believed had not 
pofitive experiments convinced me of their truth." 

That this work has not till now appeared in Englifh is 
pwing probably to the following reafojw. When it was firft 
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^bliflied the ftudy of infefts was little cultivated in Britain; 
the fyftcm of Linnaeus, which reduced the chaos into order, 
was not yet perfefled, and our language had not yet formed 
and adopted a number of words and terms which it was ne« 
ceflary fhould be current before a translation could be at- 
tempted. Even at this day the want of terms is probably 
the reafon why the excellent publicaxions of Reaumur, De 
Ceer, and many others, are ftill only known in this country 
ki their original language. In this refpe^ the translator of 
the work noi^ fubmitted to the Public, muft likewife throw 
himftlf on the indulgence of the Reader. For many terms 
he has been obliged to make ufe either of the Latin or thd * 
French word ; but he hopes never except when thefe words 
are p6rfc£Hy well underftood, and have become, through ufc^ 
moffenfive to the Englifh ear. But what no doubt chiefly 
tended to obftruft the translation of the book into Engliih 
was^ the difficulty of afcertaining the identical infedb which 
the authors mention by local names without fufficient 
defcriptions. tt is not a mere knowledge of the languages 
in which the book was originally written, not a mere ac- 
quaintance yjtTXh the fubjedl, that can enable a translator td 
overcome this difficulty. He muft have an opporttmity of 
confulting a variety of books, feldom to ht met with in pri*. 
vate libraries, and fome of them rare even in the beft public 
collections in this kingdom. The chief value of the prefent 
performance to naturalifts will therefore coniift in its ideni* 
tifying the greater part of the inlefts by the Linnean name^ 
an advantage which they well know how to appretiate. 

It muft be imentioncd that as the original work was pub*, 
liihed before the accurate definition of ah infeA was given 
by Linnaeus, the word is ufed much more loofely than at 
prefent. By Lcfler all the animals that compofe Linni^us^^ 
clafs of Vermes arc called infedts ; ahd even Lyonet, who 
defines an infeA to be an animal with an external skeleton^ 
gives the fime name to fnails. The Naturalift, accuftomed to 
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the ArlA acceptation of the term will re?oh at this maccu« 
racy ; but it was thought better to retain the expreffion> 
than to facriiice the obfervations and reflections it ferves 
to introduce. 

It was (uggefted to the translator, that by ufing the in- 
formation contained in the following pages, along with the 
materials arfibrded by modern difcoveries, an altogether new 
work might be conftrudted, with more unity in the plan and 
more preciiion in the execution. But not to mention that 
fuch a proceeding would have implied an intention to rob 
the original authors of their juft fame, he thought-that it 
would be agreeable to many readers to fee their different 
fentiments on the fame fubje&, and that the ^work would 
ftill be mterefting in its prefent form, as marking an xra 
in the history of the knowledge of infeAs. 

As the clafBcal works of Ray and Derham on Phyiico- 
Theology are known and admired by all ; this performance, 
being an enlarged difcuffion of a topic which they touch upon 
bot slightly, feemed to have fome chance of a favourable re- 
ception with the public. Thofe who have been deterred frota 
the ftudy of infedls by the idea that they are a loathfome and 
noxious part of the works of creation,willhere,itis hoped,find 
arguments to convince them of their miftake. The princi- 
pal proportion maintained by the author will likewife, no 
doubt, with fome^have its effcA ; for whatever weight may 
be thought due to the reafoning of Lefier, by the philofo- 
phers of the prefent day, the iinferely pious will give him 
credit for his intention, and may profit by his zeal. 

The Notes are placed by thcmfelves, with proper referen- 
ces, at the end of the book, that they might not crowd the 
pages, nor tend to interrupt the reader in following the train 
of thought purfued by the author. 
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Thofe Notes to which an Afterilk is prefixed are bjrtbe 
AuthOTi and a few of them srUch it was not tboog^ no- 
ceSary to particukurize» by Ae Tranriator.j 

In this age of refinement tyid faftidioas criticifiny mbat 
all performances fubmitted to the puUic Cjfc are cxpefted to 
be finifhed in the higheft degree, the ftyle of this transla- 
txon, we fear, will hardly ftand the teft ; but if it wants the 
energy and fpirit of the original^ it is hoped it will not bf 
ibond deficient ia feithfiilnefs and perQ>icuity. 
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'X'hereIs nothitigin Nature; however abjeft it insly 
iippear, which is not a fubjeft of wondet td the man 
Vfh6 fcts hitrifdff ferioiiily tb confider it. ^ Far froiil 
being unworthy of oar regard, the' ftudy of Naturfc 
is not only (ifefdl but neceifary to ifs, fihce it fur- 
nifties as many occafions of praifing our Creator, as 
there areobje£ls to (Contemplate: But the greater part 
of mankind, infenfible to this reflection, hstrdly deign 
to cad their ej^es oti thofe objeSs which they have 
thought proper tb detibminate vile. Infefts they con- 
fider as below their notite, br merely as fubjefts of cii- 
riofity, ^hich it wbiild be both ufelefs and trouble- 
fome lb Inv^eftigate; and tb this Contempt, we muft 
attribute that indifference with which moft people 
are accuftonied to examine, them. They are view- 
ed withbut regard, and inconfiderately crufhed tb 
death, when they are found in our way. 

1 could excufe a vulgar mind for ridiculing the 
ftudy I tj^commetid : but 1 think myfel( authbrifed tb 
taife my toice agaitift men of le&rning,\who would 
rtnk the ftudy of infeft^ in the number of human weak- 
iieffes. Is not the fmalleft worm, the work of the Su- 
preme Being, as well as the moft perfeft animal ? 
And if God has judged it not below him to create 

A it 
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it, why ihould it be thought a weaknefs in a reafon* 
abie man to make 4i «lM--objed of his re&arch i 
But the vileft infeft is a work of omnipotence, 
worthy of the higffeft admiration. It is endowed 
with fo many perfeftions, tJiaUhe moll powerful 
monarch, or the moft fkilful artift, can produce 
nothing to be compared with it. God alone c^n 
work thofe Wonders, ind he prcfents them to us, not 
as models for our inJration, but as fo many teilimo- 
lues of his. power and wifdom. It is our duty 
therefore to correfpond to bis views, and to con. 
-template his perfeftions, even in the fmatleft of his 
vroiks* Among all the animals, we alone, are Ca- 
pable of this contemplation. The fun (beds his b^ams 
over all the earth j but man alone compreheikl^ 
their fource and perceives their effefts. Beads live 
and grow, but they know not how. The Lion 
is unconfcious of his ftrength ; the night- 
ingale of thc.n>elody of ber voice; the butter- 
fly of the beauty cf its wing ; and the caterpil- 
lar gnaws 'the leaf without fenowing what it is that 
affords it fuftenancrf Can we doubt then, that the 
tribute of admiration which I dematid from the fa- 
culties of man, is a reaibnabl^ tfi^ute, which he owoa 
to' his Creator ? 

Man ought not to confine his refleftions to in^ 
fefts alone, he is capable of carrying them infinitely 
farther^ I allow, it j I even confefs that he would 
in fome degree debafe his powerSs were he to limit 
himfelf to this fingle employment ; and were he, 
ibr the itudy of infe£ts, to facrifice the knowledge 
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he may obtain of the flars, of plants andoffo ma* 

ny different animals. My'defign is not to be the 
apologift of thofe who are mere collectors of the re* 
fufe of Nature, if I may ufe the exprciBon,* afid 
vho make cabinets for fliew» There are thingJ 
more worthy of their attention. But on the other \ 
hand, I cannot blame the man of piety, who con* 
templates the power of his Creator in the fmalleft 
as well as in the greateft of his works. It is true» 
he cannot become acquainted with the whole. 
ITie obj^6te which the heavens, the earth, and the 
waters prefent to his meditation, are too manifold 
for him to hope that he cati know them aU alike* 
Such an attempt i& far beyond the powers of man. 
Every one ought therefore to chufe, amongft the 
in6nite variety of the works of God» fome particu- 
lar department as the principal objed of his ftudy. 
Convinced of the juftice of this rea^ction, 1 have be- 
,taken myfelf.to infefts; I have ftudied them with 
all the application I am mafter of, and I have found 
them more efititled to admiration, than to con- 
tempt. The remarks I have made on the fubjed 
appeared to me of fufficient importance to be laid * 
before the public. They will lerve as a proof, that 
the majefty of the Creator is manifeft in all his 
works, and that it fhines confpicuoufly even in the 
fmallefl infed. 

But I am not the firft who have painted them 
out as eichibiting vifible marks of the omnipotence 
and infinite wifdom of the Beingi who prefides o- 
ver the XJniverfe. " Every fpecies of animals, 

"^ . * ' (fays 
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f (feys 6t Auguftin,) is poCfcffed of beauties pccuj 

i liar to itfelf. The more man confiders thenii^ 

f the mpre they excite his adipiration, and the niore 

5 they engage him to adore the Author of Nature. 

f who has made every thing in wifdom, who has 

f fubjeftcd every thing to his power, and whoic 

i goodnefs governs the whole. Thefe attributes 

i are difcoverable in the very vilefl of animals, 

i which are deflined by their nature to perifti, and 

f whofe diffolution terrifies us. They are fmall, 

i it h true, bat the delicacy and arrangement of 

; their parts is admirable. If we examine \j'ith at- 

i tentioji a common fly, its agility will appear more 

*. furprifing, than the fwiftnefs of a beafl: of prey 

f,zt full fpeed ; and with the fame attention, the 

J ftrength of the camel will fecin l?fs wonderfu| 

J than the labour of an ant." 



* If you talk of a ftone, fays St Bafil, of a ffnat pr 
f of a bee, your difcouri'e is a fort of demonllraiioQ 
? of the power of him who formed them ; for thq 

* wifdom of the workman generally manifefls itfelf 
t in what is moft minute. He who hath ftretched 
f out the heavens, and who hath hollowed the bed 
i of the ocean, is the fame who hath pierced the 
^ iHng of the bee, to form a paflage fcr its poifon.* 

St Jerome is equally clear : * It is not only 
i in the creation of the heavens, of the earth, 

* of the Sun, and the fea, of elephants, camels, 
r horfes and oxen, of tigers, bears, and lions, that 
\ the Creator is to be admired. He is not lefs 
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/ great in the proJuftion of the fmallcft animals, 

^ fujch as ants, flics, gnats, and other hifeds, which we 

^ know better by fight than by name. The, fame 

$ power and the fame wifdom are remarkable in all/ 

* It is without reafon, fays Tertullian,. that you 
^ defpife thofe animals, whofe minutenels the great 
^ workman of Nature has recompenced by endow- 
f ing them with induftry and ftrength. By this he 

* has (hewn that greatnefs may be found in the.fmal- 

* left things, as well as ftrength in weaknefs, to ufe 
the words of an apoftle. Imitate, if you can, 
the ftrudures of the bee, the granaries of the ant, 
the webs of the fpider, and the threads of the filk 
worm! Put your patience to the proof, by en- 
deavouring to fupport the infults of thofe ani- 
mals which attack you even in your beds, the 
poifon of the cantharides, the (ling of the wafp, 

^ and the probofcis of the gnat ! What might not 
larger animals do, when fuch as ihefe can ci- 
ther ferve or injure you ! Learn then to rcfped 
the Creator, even in thofe works that appear tq 
you the moft vile.* 

The enlightened among the heathen thought in 
the f?une way with the fathers of the church. 
y It does not become a reafonable man, fays Ariftoile, 
f capticioufly to blame the ftudy of infefts, nor to 
f tal^e a diftafte at it from the trouble it occafions. 
? Nothing in nature is mean ; every thing is fub- 
i lime, every thing worthy of admiration.* 

Pliny. 
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Pliny cxpreffes himfelf on the fame fubjcfl: in 
terms fti'l.flronger, and what he fays deferves par- 
ticular attention, * It is cafy^fayshe, to conceive 
how Nature has given, to bulky bodies the qualities 
we fee them poffefs. Enough of matfer enters into 
the iriafs, to contribute without difficulty^ to the 
formation of the various faculties with which flie 
has endowed them ; but it is otherwik with thofe 
which by their fmallnefs feem to be almoft nothing. 
It is in them we difcover the perfedlion of wifdom 
and of power. How could fpace enough be found 
in the body of agnat> not tofpeak of other animals 
ftill more minute, for thofe organs, that are the 
inftrumcnts of fo many different fenfations ? Where 
could Nature find room for the organs of fight ; 
where for thofe of tafte and fmell ? Where coulcj 
Ihe find matter for the organ of found, fo 
fhrill and fo acute in that little animal ? With 
what art has Ihe not fupplied the wings and the 
members, formed a ftomach and inteftines greedy 
of blood, efpecially of the blood of man ? With 
what induftry has. fhe not provided the meatus of 
fatisfying its a[lpetite ? . She has furnifhed it with 
a weapon, and as if this inftrument, .though al- 
moft imperceptible, was capable of variety of 
forms, fhe has beftowed on it a fharp point, 
and has hollowed it, that it might ferve as an 
inflrument for piercing, an^ a pump for futking 
at the fame time. What teeth has .fhe not given ^ 
to the Teredo ? Of this we may judge by the nojfe 
it makes when grinding the wood, it has deftined 
for food. The fize of the elephant aftoniOies us ; 
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* we view wiih' admiration towers built dn the back 

* of that animal; we are furprifed at the firength in 

* the neck of an ox, and at the weight he can raife 

* with his -hornj ; the Voracity of tigers amazes ut, 

* and we wonder at the mane of the lion. Bat it is 

* not in thefe inftanccs that Nature appears mofl: 

* admirible. Her wifdom is no where more con- 

* fpicuous than in her fmalleft works. There (he 

* unites herfdf as it were into a fingle point, and 

* there (he concentrates herfelf wholly. I beg there- 

* fore of fuch of my^readerss who defpife thofe 

* things, not to difdain the account I give of them ; 

* let them remember, that in nature there is nothing 

* incon{iderable> nothing fupetfluous.' 

What would one think of an artifl: who (hould be 
able to reduce all the wheels and movements of a 
watch into fo fmall compafs, that the whole might 
be fet in a ring like a diamond ? One would admire 
h without doubt ; and indeed fuch a mafterpiece 
would be worthy of admiration • and would be 
prized far above a watch of the common (ize. The 
fame thing may be faid of animals. The power 
and wifdom of the Creator fecm particularly con^ 
ipicuous in tbe formation of the moft minute. Can 
we, theHj juftly neglefl: fuch a call upon our wor- 
(hip and adoration ! However fmall thefe creatures 
are, even thofe which are with difficulty difcovercd by 
the aid of the microfcope, they have all the partg 
that are necelTary for themj ihey have all articuh^- 
tiohs, mufcles, and nerves ; and ail are covered with 
a ikinluitediQ theit conditioQw 

Calen^ 
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tJalen fupports with much found (ettfe tae re5* 
foning I here ufe, and perfeftly juftifies thecionclif- 
fibn. That great man fays, that the fmatler thih^s 
ire, the greater is their, value, and that workman fs 
the mod to be prized, who can make in fmdl 
compalji what others cannot make but in largd; 
He relates to this purpofe, the inftance of a fculjJ* 
tor of his time who reprefented, on a ring, the fi- 
gure of Phaeton in a chariot drawn by four hor- 
fes. The work was executed with fo much deli- 
cacy, that the very reins of the horfes were to be 
feen, and although their limbs were not lafgdr 
than thofe of a flea, the teeth in theit mouths were 
vifible. From this Galen takes occafion to remark 
the infinite diftance between the power of the creature* 
2nd that of the Creator, between the wifdotn of 
the Being who formed the flea, and the (kill of the 
fculptor, who had leprefented horfes fo very minute* 

I know that the ftudy I am to tretit bf is fiili. 
ject to many inconveniences. Infefts are not aL' 
-ways to be found, many ppcaf only at a particular 
time, of the year, and that is fo fhort, that th^y afe 
often gone before wr are av.arc. Seme efcape lis 
by the velocity of their flight ; others (hew theiA- 
felvcs only at night, and oblige lis to watcli for 
them at that feafon. Some live in plates which 
are of difficult acctfs or ^^hich we cannot at all 
reach : others make their abode in fubftances which 
we fee but feldom. One may be within bur pqwet 
but its volume is fo diminutive, that the beft' mi. 
crofcope cannot difcover all its parts } or its poifon- 
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0m tiature will not allow us to become familiar 
with it. Befides, with what difficulty do we at- 
tempt to explore the interior ftrudure of their bo^ 
dies ? The inftruments which anatomy bzs invented 
for diffeftion become ufelefs when we prepare to en- 
ter into a detail of the minute parts of the greater » 
animals* How then is it poflible to obferve with prc- 
jcifion, the vifcera, the veins, the arteries, the fibres, 
and mufcles of creatures fo Anall, and fo delicate as 
infecls ? But thefe difficulties, however great they may 
appear, ought not to difeourage the Naturalifl^ nor 
prevail over the reafons . that (hould urge him to pro^* 
fecute his refearches. Thofe I have already mention- 
ed, deferve his attention j thofe J fliall enumerate ia 
jhe fequjel, are not lefe important j and I flatter my- 
felf, that if, free from prejudice, he will deign ta 
weigh them maturely, fie will not condemn my at- 
ttempt. Far from claffing me with that Emperor who 
fpent his life in catching flies, he will allow that the 
ftudy of infers, in which I have engaged, is ndt 
imworihy my chara^er as a Clergyman^ ' 

It wiU eafily be imagined that I mull have had con. 
fiderable affiftances to enable me to profecute this ftu- 
dy, which has for its objeft, the greatncfs and majefty 
of the Divine Being. It was neceff^ry in the firft 
place to conl4^1t the (acred Scriptures^ and in the 
next, to penetrate into the bofom of Naturfe, to difcot. 
ver in that treafure thofe marks of goodnefs, of wif- 
dom and power which his hand has there fo richly lavi- 
flied. It is true, that in thi« laft part of my work, I have 
trode inthell^ps of mapy wife and illuftrious men, and I 

B have 
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Jiave bjscn able to take advantage of their dikoneXr 
?ie8; but I have not entirely reliod upon them.^ I 
fonfidered myfelf as obliged to ftudy the ftrufture of 
the bodie$ of , the larger animals ; and I defcended tq 
the contemplation of thofe whofe minuteneft requires 
the aid of inftriftnents. The greater progrefs one 
makes in this world of wonders, the niora grandeur 
one difcovers in it, and the more we are convinced 
that it is an ocean of which we fee only the (hores. 
An aftronomer has no doubt great difficulty in fur- 
yeying the yall extent of the heavenly bodies, but \t 
is not lefs difficult to confider the almofl infinite di- 
verfity of infeds fpread through the air, over the 
earth and in the waters. II the telefcppe of anaflrq- 
pomer allows him to difcoyer a thoufancl things, 
wonderful from their bulk, or theit revolutions, the 
mici-ofcope enables the obferver to difcover in infeck$ 
as niany things marvellous iox their minutcnefs and 
thq changes .they undergo. ^ , 

Many curious meuhave dedicated their leifure hoot^ 
to the colledicn of all the different forts of infers 
that have come totheir knowledge. It muft be al- 
lowed that fuch coUeftions are of great ufe, they prq. 
fent at one yiew a great many objefts of curiofity, un- 
known tp the generality of people, who are inchanted 
^ith the fight of fo rnany rarities coUefted together, 
which they often had feen feparately, without beftow- 
jng on them the fmalleft attention. Jn this manner 
one is often etiabled to inftruft fome^ and to faiisfy 
the curiofity of others. Befides, it is always lafer to 
ppnfult the originals, than to truft to their reprenta- 
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iioris, by the pen or pencil. Tl.'fe alwiyS etpteft 
trkh fidelity, and witholit difguife, every objeft as it 
is formed by Nature ; but the latter may eafily lead 
io errof. 

Not that I difapprove of the labours of thofe whd 
have undertaken to delineate objtfts frotn life ; far 
from it. I admire a book in the library of the Va- 
tican at Rome, the margins of which are adorned 
with a great number of figures of infefts eifeceeding* 
ly natural and cdrreft. Mr Franck of Ulm in hi^ 
old age, painted a whole book of excellent figures^ 
When I conflder the ejtquifite nature of the work, 
• which the illuftrioiis Marie Sibylle Merian has 
j)ubli(hed on the Metamorphofes of Caterpillars, and 
on the flowers of the plants which furnilli their prin- 
cipal food, I cannot enough admire the accuracy with 
which {he "^delineates thofe fnfefls in their different 
ftates,' and hex talent of prefenting to the eye^ the 
tariety which nature has eflablifhed in the mixture' 
and dtftribntion of her colours. She has not confi- 
ned her labours to the infccls of her own couhtry i 
her zeal carried her to undertake a voyage to the 
Weft Indies j which procuted for lis in 1705, afio* 
ther work on the iransfonnatiohs of the infefts of* 
Sdrtham. Similar reprefentatiohs have not a little 
contributed to the r^^putation which J. Hoeffna- 
gel, firft painter to the Emperor Rodolph II. had 
acquired. The edition which was pf inted by J. N* 
Viffcher in 1630, ccniaining 326 figures, eftab- 
Kfhed his reputation* It was by defigns of infefli 
that the cabinet of Arundel was enriched, and by 

B a which 
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"Wiich the mddfViious Winceslas Hollastr, Idqutrc'df 
the admiration of the public. Jv Johhfton did not 
think he mifemployed his pencil in painting a great 
number of butterflies, which Monconys fays he faw 
at Basil in xhe hands of Mr Platern. 1 have myfelf 
feen at Furra, m the houfe of M, de Wtirm, Gentle- 
man of the Bed chamber to his Polifh Majefty, fom* 
butterflies painted in miniature by that gentleman on 
blue paperywitb great art and accuracy. Thefediawings 
have not only the advantage of recalling the idea of 
eviery fort of known infeft, but prefent a fort of a* 
bridgement of the works of naturs in this particular- 
On looking at them, we behold at one view the irv- 
feds of all feafons, and of every country. Befide^, 
they fupply the deficiences of the pen in defcrip-* 
tion ; and they exhibit all the beauty of their origi- 
nals. - 

To continue to do jtrflice to (hofe^ perfon^^ 
whofe knowledge has afliOed tne in the compofitioir 
of this work, I ought to mention thofe authors who 
have examined the different parts of .infefts with the 
microfcope. The firft that I find, is J. Bononius, 
whq in 1687, publifiied a letter at Florence, in which 
he enters into a detail of feveral difcoveries equally 
nfeful and important on this fubjeft. P. Borrelli^ 
Gounfellor' and PhyfMrian to his moft Chrifliaii Ma- 
jefty, alfo turned his attemion to the famp ftibjeft^ 
and Iras made obfervations on about an hundred in- 
fefts of different fpecfeS. We owe likewife a great 
deal to J. F. Gricndel of Ach, Canon of the Order 
of the Holy Ghoft, and Engineer to his Imperial Ma^ 

jielVy^ 
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jafty. k* Hook has however loft this laft far behind 
him^ for the patience and accurlicy with which he 
has undertaken and compieated his refearches. M^ 
Joblot, Profeflbr of Mathematics at Paris, and a 
Member of the Royal Academy of Sciences^ 
need not regret his valuable labours* He made 
tife of a variety of Microfcopes for his obfervation^, 
and he had one among the reft, which magnifiei 
cbje£ls, five and twenty thouiand times their 
natural fiz€. I muft not forget N. Hartfoecker^ 
Counsellor to the £le£l:Gi- Palatine^ and an able itia* 
thematiGian4 He was the. firft who examined the 
liquid fubftance in the body of infe&s ; and made 
ufe of microfcopes for this purpofe, fimilar to thofe 
made at Paris for obferving fluids. A. Leeuw'cn- 
hoeck, has acquired deferved fame for his dexterity 
in obferving infeds by the microfcope, and for the 
exa&nefs with which he has communicated his ob« 
fervations to the Public. J. de Muralte has -equally 
teriched the Republic of Letters^ with his remarks 
on this fubjcct I (hall fay nothing of thofe of H* 
Power, printed at London in 1665. 1 know not whe* 
ther anything material concerning infects is to be found 
in that work. Many authors have confined their obfer- 
vations to a few particular fpecies« Such are F. Redi, 
who has given us obferrations on the lice of Birds^ 
ind other animals; and P. P. Sangallo^ who has 
liktwife written on gnats. Some have treatied only 
of one part of an infefl: ; the Abbe Catalan, for ex- 
ample, has obferved the eyes j and Ph. Bonanni^ the 
wingSrf 
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All tbe difcoverics of thofe aodiors being diie tq 
the Microfcope, it u eafy to infer how valu* 
able the afliftance of that inftrument 13 to the ob« 
ferver. It enables us to penetrate into a fort of invi- 
* fible region, and difplays to our eyes a new worlds* 
<x>mpofed of an infinite number of living beings; 
The antients, deprived of this invention, trufted only 
to their eyes, which might miflead them, but could , 
nof enlarge their difcoveries. But by the aid of tttif 
Inftrument we have gone a great way ; we have pafc 
fed from doubt to ceftainty, and modem Katuraliftt 
are enabled to redify their ertors, by the affiftance 
of thofe very means which produced them; ^ 

It remains for me to fpeak of thofe Naturaliftf 
vhom d noble ardour has encouraged to write th^ 
Hiftory of Infects. Not content with having ^v^rt 
m the figure and defcribed the form, they have de-r 
tailed their properties. Elian, in his hiftory of a« 
nimals« Ariftotle, and Pliny, in their Natural Hiftory 
enter itito very interefting difciiffidns ; but their fa-. 
cility in adopting the fentiments of others has made 
them fall into miftakes^ which very much difcredit 
their opinions* 

The modetns have gon6 much farther* An Eni 
^lifli painter^ named Albin, publilhed in 1720, the ^ 
Natvral. Hiftory of the infcfts of his counjp*y/ 
1?!?hichbe accompanied with an hundred copperplates^ 
of mafterly execution. It wae not in the.powerof 
every one to procure fo magnificent a Woik. It 
coft two guineaSy and the coloured copies four. The •* 

defcriptions 
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^jcfcriptibns are faulty in b^ng too (hort, but thcF^ 
are feveral caterpillars reprefented, vt^hich arc not be 
found in any other work. For this reafon I prefer i( 
to the reft, and I think it better deferves the Title 
of the Theatre of Caterpillars, than the work whid^ 
Blancard has publiflied under that napie. 

The Trcatife which Ulyffes AMrovandus, Profet 
for of Medecine in the XJniverfity of Bologna, com- 
pofed, in Lacin, on the nature of infers, deferves to 
be mentioned. If we believe Peter Caftell; the ftu- 
dy of infcfts had fuch charms for him, that he ex- 
pended large fums in travelling for information ; and 
that during thirty y?ars, he gave annually two hun- 
wed florins to a Painter, folely occupied in painting 
infefts for him. The fame author adds, that AU 
flrovandus fo much fatigued his light in making his 
refearches, that he was unfortunsite enough to lofc 
it in his old age. The Treatife of this able na- 
turallft on infers, is adorned with feveral plates, 
>vhich though executed on wood, are very elegant, 
and expreflive. As to the merit of the work upon 
the whole, it is a mixture of good and bad. Aldro- 
yandus allowed himfelf to adopt the opinion that 
infefts were generated from corruption ; and he of^ 
ten wanders from his fubjed for the fake of mere 
philological difcuffion. We are indebted to him how- 
ever, for many excellent obfervations, which are fo 
much the more valiiable, as they come from a tifan 
j>^ credit and'integrity. 
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1 rctnrn to Blancard. This Dutch pHyfidari, 
after haying made a large colleaion of infeds, com- 
pofed his. Theatre from what experience had taught 
Jniri. . In. his work we find excellent figures, the 
greater part of them rcprelenting the infefts peculiar 
(o his native country. He concludes his IVeatifc 
with inftrufkions for catching and preparing thefe 
little animals* 

C Gefner profeffor of Medecine at Zurich ha? 
alfo given us at Natural Hiftory, in which he treat$ 
of the nature of ferpents, and particularly of fcorpionst 
Jn common with Aldrovandus, this author was at 
the expence of travellipg, and maintaining a correfr 
pondence ivith different countries; and the plates of 
his work are likjewife engraven on wood. I confcfs 
that they do not reprefent tlieir originals with per^ 
fed accuracy ; his induftry^ however^ l^as pbt4ine4 
him the name Qf the German Pliny. 

I. L. Frifch, Re£br of the Royal Academy, pf 
Berlin, has givcin a very extenfive defcription of th^ 
infefts of Germany, without however being liabl? 
to the charge of prolixity. In order to oftimate its 
value fully, we have only to reflefl: on what it coft 
the author. He ftudied the myfteries of nature j 
he employed the microfcope in exploring the 
objeQs he defcribes ; defigned each part with hi^ 
o'^tm hand, and made them be engraven ynder hi§ 
own eye by his fon. The habit, of infers, their 
forms, their members, their articulations, their fitu- 
ations^ the nerves of the wings are all expreffed with 

accuracy, " 
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accuracy, fo that perhaps no book >fs» ^ver more ^ 
worthy of credit. 

J, Goedart,a FJemlfli painter, took^ pleafure, du- 
ring twenty years in feeding various infefts, in obfer- 
v|ng their changes, and in imitating, with the pencil, 
the bpauty of thofe butterflies and moths which were 
moft remarkable for their colours. His book was 
firft publiflied in Dutch ; but that edition being foon 
fold off, Mr dc Mey, Doftor of Medecine, and Mi- 
nifter at Middld^urg, tranilated the firft volume into 
Latin, and publifced itin'i66z. The fecorid ap- 
peared alfo in the fame language, tranilated by M. 
P. Veezaerd Minifler in Zealand, Vi^ho added feveral 
Remarks of his. o\m. There was ftill a third, which 
the Tranflator pf the 6rft undertook, and fupplied its 
deficiencies by a great aumfoer of notes. . Arrange-* 
ment was (lill wanting to this work. Dr Lifter, mem- 
ber of the Royal Society of London, took upon himfelf 
this trouble, but intrufttd the publication to one of 
^s friends^ 

J. Johnfton,, Dodor in Medicine likewife pub- 
iiihed a Trcatife on the fame fubjeS divided into 
three parts- It contains little of his own; the fi- 
gures, which are by no means correft, are inferior to 
thofe of A)drovandus^ The work is a mere compi- 
lation of what is to be found, on the fubje£t ia thjit 
author, and in Mouffct. 

This laft publiftcd at firft a colleaion, intituled 
'Theatre of Infcfts, l^^:. begun by Wotton, Penn, 

C and 
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^nd Gcfoer. He aftenrards gave it in a form of 
more regularity ; he augmented, corre&ed and illus- 
trated the te^i^t, by adding near five hundred figures, 
which are far from being amifs. This learned Eng- 
lilhman certainly threw a deal of light on the Hiftory 
of Infefts ; but being prejudiced in flavour of Ajifr 
totle, he has adopted fome errors which that great 
man had fallen into. 

We Qbfcrye in the Hiftory of Infefts published 
by Ray, the Work of a great naturalift. He enters 
intc^ a detail of the different fpecies of these iani* 
m^ls ; he indicates their native place, and infoxms-ua 
pf their quaUtie$, general ind^ particular* 

I come npw to the Memoirf of M* de Reaumur^ 
l^ember of the Royal Academy of Science^. 
I^ publiihed them in T735, and accompani^ them 
with e^ceUent figures. * The following year 
they were rqpirinted in Holland, in edition whict^ 
was afforded much cheaper than that of Paris. Tbi« 
proce^ing gave offence to the author, and determi- 
ned him not to publiih the remainder, till the whole * 
work was conipl^at. The Journalifts of Ham- 
burg, allow that it 19 a mafter-piece of erudition, of 
frcturacy^ of elegance, and of entertaining invefti- 
^ation. They add that it is calculated ta convince; 
inen of the infinite power and wifdom of the Crea* 
tor^ by esdiibiting to th^m, the uvely chara^krs he 
has iippr^ffed upon animals, fpr which they enter- 
tain a profound contempt. This hiftory is not mere- 
ly ^tertaining, it is regUy uieffil* If we confid^r it 
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1ft ^^t pbuu of^ view, it wiU gi?e nd lefs pleafure td 
thofe lirha read for iaftfui^n, tban to thofe whd' 
re^ only for sLmufemenV It is known, tocl ig 
but too ttue, that an infinity of fmall animals defo- 
late our plants, our trees, and our fruits ; that they 
attack our forniture and our cloatfas > that they Ut 
the corn in our gtanaries, and that they do not 
even refpeS ourfelves i would it not be definlble if 
tpe could defend, ourfelves fropi fuch enemies ? This 
M. de Reaumur conceives to be ptfldicable by a di- 
ligent aitetitioti to the nature of eath fpeciesi By 
t^ means we itiight be able to deftfoy them, aftd 
thelir egg^, we might prevent thorn from injuring 
Us, and w^ mighf render important fervices to thd. 
tjommikiity by diiboveting the iheans of preferving 
the fruits of the earthy and fiscuring the hesilth of 
the human body^ 

Tbarefemains a work of G. lloadeJetius, t)od:ar of 
Medeciae at MompeUier, in which tt3ke principal de^ 
lign of the author w^s to treat of fifbes^ and other a* t 
quatic animals^ Ht ha^ not coihlitied himfetf howe« 
iret elcfely to bis fubjeft, but hal treated of infeds^ 
and has addisd figures to his defcHptlonsi la the li« 
briMy of thje Jefuits at Ratifbon, there is a copy of 
this work in two volumes, on th^ margws cSTthd 
Waves are large noted^ (aid to be ill the hand writing* 
of Gefiier. Howeter that may be, this wdrk trhich 
ttHift have occaiioned great labour td the author is. 
tery fmbarrailing to the reader, for he is not fix^ 
in his priociples^ but often contradids himfelf* 
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1?he work of Riryfch, Frofeflbr of Anatomy arti 
Botany at Amfterdam fs well known. This illuftri- 
cus aufhor interided chieJy to treat of quadrupeds, 
of fiffiej, and birds, foreign and domeftic* He hasr 
however in the courfe of his generaf derail given ua 
the defcription of a few infefts illuftrated with fi^ 
^res. ' This addition is not the Icaft valuable part i 
of his work. 

The general hiftory of infeSd ^hich Swanv 
iherdam publifhedin 1669 deferves to fix our atten^ 
tion for a moment. This work, which Was pointed 
act Utrecht, feenrs] to have no othet fetihy but fhaf 
of being written in a language not generally known* 
This occafioned its being tranftated from Dutch intcy 
l^rencb. The translation was prh^ted in 1 685^ 
at the fame place in 4to, the fize of tfie original pub- 
lication, ft. Ch. Henninius traiiffated it alfo into? 
Latin. To fender the author^s defctiptiotfs mo^e m- 
tdligible, he added plates xeprefenting the four 
diflPetent changes which infefts undergo; fitft in their 
natural fi2e, an4 then as they appfear in the Micro- 
fcope. This fecond tratislation was reprinted at V- 
trecht in 1693^ augmented with a diflertatioli, irt 
order to fliew fh^ analogy of infects, w?th dther 
animals and with plants^. It cannot be denied that 
Swammerdam hai excelled all thofe who had gone 
over the fame courfe beforehim^ He hirtifelf went in 
purfuit of infe£ts^ into the tlroods and fiehis j^ he coU 
ie&,€d their eggs, brought out the yoffng, and fed 
them with all imaginable care. He was feen obfer- 
ving them from morning to night, and at every mo^ 

ibeaf 
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ment redoubling his attention to them, left their 
fmalleft change (hould efcape his curiofity,/ An inti- 
mate acquaintance with the external conformation of ' 
Infefts appeared to him a very luperficial attainment;" 
he employed anatomical inftrumcnts for the difiec- ' 
tion of thefe minute animals, and penetrated into 
the very convolutions of thfeir vifeera. He employed 
a painter three times a week, to paint under hh 
eye, the objefts that nature prefented him with. He 
likewife preferved in a cabinet all thofe infeft^, their 
eternal and internal parts, their eggs, their webs 
and their nefts. Such apparatus, fo many experi* 
menft, fuch labour and penetration could not faH of 
producing an excellent work* The public could not 
reafonably have exafted more from him than this 
General Hiftory, but he did not mean to ftop here : 
death furprifed him at a time when he was employed 
in cotnpofing a hiftory of each particular fpecies. 
Mr Thevenot, his friend, inherited his papers- j bi«: 
the many occupations of this gentleman prevented 
him from being able to lay them before the public; 
From him, (he manufcript pafled into the hands of J* 
do Verney an able anatomift, who enriched his own 
cabinet with \i. There it lay buried till there could 
be found a man as zealous for the advancement of 
Sicience as the illuftrious Boerhaave. He purchafed the 
trork, and was no fooner in pofleflion of it than he haf- 
ted to dommunicate this treafure to the world, and put 
It to fhe prefs in the year 173& He joined with it 
the other hiftory of^ the author t the work is full of 
excellent figures and he called it Biblia Naturajive 
hUioria hfeciofum. The firft part contains the gene- 
ral 
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tii hxitory of m&cts* u^ith addkioiis^ sLiid cotre£^oDs i 
and the iiecond the hiftory of esbch of them in parti- 
Calan We find in this fecond patt the natural hil^ 
tory of gnats, of bees^ of tiie maggots bx che«fe» 
of moths, of the gad^Ay, of the catevpiUars thai 
lodgt within the leaves of the oak, willow, &q ; we 
find alfb that of th« frog ; of the Ephemeras, iafeds 
ti»bicK are produced and die the fame dfty ; of the 
flea, and water^fcorpiom Befides the£e, the author 
has given the anatomy of the Sepla^ and that of th€ 
loufe,. and the defcription of the L'udanus Cervus^ or 
flying flag. There are atib four particuliar tiealttTes } 
one of them on the infe& which grow in the gali» 
of Plants i the other on the (bed of the Fern ^ aiK)« 
tber (hews how the butterfly is formed under tbe 
flUn of the caterpillar f and a fourth on. the fea aai-' 
mal called Phyfalus. The- whole work is fell! oti 
curious obfervations which befidei entertatmne&t fiutM 
nifli much information* 

The learned have likewi(e pfofited^ gteatly by the 
treatifc of the celebrated Valifnicri. His book coik 
ta^ns a great number of curious and intereiling ob« 

fervations# 

Such are the afliftances afforded us m tfie (tudy 
of infefts* They are ho doubt confiderable, and gui-^ 
ded by the works of the learned men I have jufl na- 
med, we cannot fail of making very great progrefs. t 
cannot -however but regret the lofs of the Works which 
a great King compofed on the natural hfftory of 
plants and animals* What light would tf>ey not 
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throw on t^ fu(b}e£t I dm 47eatbg of, xrooTidered a< 
the pro4u£tioiis of a Prinqe^ ' who was wifer than 
^ all m^, and who fpai&e of trees, from th^ Cedar 
^ «Fee that is in Lebanon, even unto the hyfop that 
f fpringeth put of the vrall : he fpake alfb isf beads 
^ and of fowl, and of creeping things, and of Mies.' 

Bat why ilaplore a lofs which Heaven has thought 
lit we fli€Kuld fuftain ? Let us pu£ i^ii ^epd to our re" 
gretp, and repair that lofs by a continual ftudy 
pf ihe worlds pf tbofe great men whoQi I haive fxH 
pamed« 

But we muft not coniine ourfelves evon to thk^ 
However numerous the obfervations of thefe cele* 
farated Na&iralifts may be^ they are far from having 
pchaufled the fubje£t ; they have left to pofterity 
^ large field for difcov^^ Thofe In£e^ th^t are 
beft known ar^ not ;perfe^Iy known: the more 
pne Audies them, the more ' one is convinced 
of this truth, ^nd if we can add any thing to 
the labours of thpl^ who have gone before 
us, in thofe very places wh^re they have been mod 
faccefsfal, what may wc not do in tbolie where 
they have failed ? Eefides, ^s we are not acquaint- 
ed with all the different fpecies of infe^^ thofe 
which remain to be difcovered furnifl) an ample 
field for exercifing the induftry and fagacity of the 
curious. The fubjeft i3 inexhauftible, every day 
feimiflies tts with fomething new ; and he who thinks 
be has naade great proficiency, ^fcrill receive information 
from one who has tkoi made fo xnuch as himfelf. We 

have 
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have the Came opportumtiea of improvement, and 
the fame afliftances with o^r predeceffors ; why do we 
not make ufe of them ? The microfcope which has 
difcovered to them fe many wonders, till then un- 
unknown, has equal wonders in ftore for us. That 
inftmment withdraws the veil, which conceals nature 
^om our eyes, and makes, if we may ufe the expref- 
(ion, an elephant of a fly, by exhibiting it to us 
fixteen millions of times larger than it really is. 

Thefe reflexions on the difcoveries that fl.ill re** 
main to be made in the world of infeds are the fruit 
of my experience. For many years I have applied 
myfelf to this ftudy. I have obferved thofe minute a- 
. nimals fometimes with the afliftance of nature alone, 
and fometimes with the aids which art had procured 
me ; but I was always convinced that the fubje£b was 
Hot exhaufted. In this belief I do not heiitate to 
prefeht this work to the public, notwithftanding fo 
many others have preceded it. Among the great 
number of new remarks I have made there may be 
fome that will not be difpleaflng to my readers. 

This work will therefore be compofed of my own 
cbfervations, and of thofe of others, which mutually 
fupporteach other. When mine do not appear fufficient, 
1 Ihall call thofe of others to my aid. In this cafe I 
ftall endeaveur to borrow with difcretion and fideli- 
ty. For this end I ftiall follow the authors who are 
mod exa£t, and mod to be depended on ; and I 
fliall mention to whom I am indebted for my obfer- 
vations. As to method, I will not follow that of any 

author 
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lauthor whatever. It is well known that fome, after ha- 
ving diftinguiflied infects into feveral claffes, have di- 
vided their work into as many parts as there are differ- 
ent Tpedes. Others have been content to give their 
obiervations juft as they occurred without any other 
arrangment then chance fuggefted. I fliall begin by 
snaking an exad and general divifion of infers ; af- 
ter which I fhdll treat in detail of their parts and 
qualities, inftead of confining myrdf to a mere Na- 
tural hiflory, and I will endeavour to difpofe my 
readers to attribute to God^ all thoUe miracles that 
I ihall lay before them. 

But a compleat hiftoryof infefts, muft not be ex- 
pedled here ; the thing is impoflible. How is fuch an 
amazing number of fmall animals to be inveftigated ? 
How many fwim on the furface of the fea, or lurk at the 
bottom of the deep that we can form no idea of; who 
can tell the number of thofe that fwarm in the bot- 
tom of rivers, in marfhes and ftagnant waters, and 
which never appear on the furface i How many un- 
known infers may there not be in thofe countries in- 
to which no traveller has hitherto entered ? So true 
is the remark of the fon of Sirach ! " The diverfuy 
** of animals, is one of the moft incredible and won- 
** derful works of the Creator. However much we 
** may fpeak of them, we fliall never declare them all. 
^ Many things are hidden, greater than thofe we 
^ know, and we have only feen a part of his works.'* 
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INSECTO • THEOLOGYi 
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C H^A P. I: 

F THE CREATION AND GeKERATDOR 6* In^^'^S*' 



1 HKHE isf nothing in the univerfe which docs iibl 
Wejts exiftence to fome caufe different from the u« 
iiiverfe itfelf. To this caufe muft be attributed the 
different formi of things, and their evidence in onei 
foriti, rather than in a;nother. This cannot be denied,; 
without obtigirig us to maintain, that every thing iii 
hatur^, fpfang from nothing. But to what would 
focb an abfutd opinion lead ? Surely to two con- 
tradiftioAs equally palpable. The firft, that nothing 
had prodnted Ibm^hing at the very time when ic 
was not what it was neceffary it Ihould be, in order 
to its producing ; the latter that fome one thing had 
produced itfelf ; which fuppofcs it to have cxifted 
before its own formation. 
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As Infeds make a part of thofc bodies that coni^ 
pofe the univerfe, they are fubjefted, in common with 
erery other, to this general law. Ihey have a prin- 
ciple of exiftence diftincl from themfelves, a princi- 
ple from which they receive their nature and formy 
and which retains them conftantly in that very form, 
though it is eaJy to conceive that they might have 
had a different one. For in the fame way as a pain- 
ter, who works from fancy, may reprefent Infefts 
whofe poffibic exi(tenc6 is onty iriaaginanr, and ani- 
mals of uncommon fhapes ; grafshoppers for inftance, 
like thofe in the Apocalypfe, with the face of a man, 
the hair of a woman, the teeth of a lion, the tail of a 
icorpion, or any thmg ftilt more incongruous which 
his imagination can fugged ; in tbe fame way might 
the infeds which exift in iiature have received from 
the creative principle a form, different from that 
they actually have, and which diftinguifhes them from 
every other living dreature. 

Now the queftion is t© know what this principle 
is, which hath formed infe^is fucli as they are ; whe- 
ther it refides originally in themfelves, or if it ema- 
nates from fome extrinfic power. It cannot be faid . 
to refide in themfelves ; in , that eafe they would be 
the authors and mafters of their own exiftence ; they 
might change their form at pleafure,- they could alfa 
make themfelves rmmutable and immortai. But faF 
from poffcffing this independance they are fo ftibjeft- 
ed to the laws cf their fpecies, that a flea can 
never produce a wafp, nor a bee a grafshopper ; that 
the parts they are compofed of grow impotent 
through ufe, change and periih ; and that if by any 
accident they lofe a limb they cannot repair tbac lofsy 
by giving themfelves another. 

We are acquainted only with two orders of fub- 
ftalLces, one material, the other immaterial. The ma- 
terial 
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ferial fubftance, being in the fame circumftances with 
infers, is not the caufeof its own exiftence, and can- 
not beftow it on any thing whatever. For the truth, 
of this I appeal to experience. The man of mod 
exalted endowments in the clafs of material beings, 
whatever intelligence and induftry, he may be poffet 
fed of cannot create the fmsdleft infect. But if mat- 
ter is not the principle which gives thefeeiiftence, can 
we fay that they have received it from the fecotid fort 
of fubftances called immaterial ? By ho means ; for 
immarcrial fubftances have only a very limited power, 
but an infinite power is neceffary to draw any thing 
oiit of nothing ; coufequehtly no created being can 
be the creative principle of infects, confequently like- 
wife, in order to find this principle, we muft afcend 
to a fupreme being who exifts by his own energy, 
vwho cannot ceafe to exift, who is permanent, immu- 
table, and who includes in himfelf the caufe of all 
things, in a word to that being whom we know un- 
der the name of God. 

It IS llfo this great Being whom the Scripture 
points out to us, as the general caufe of every thing 
that exifts* " Lift up your eyes on high, and be- 
" hold who hath created thefe things, that bringeth 
** out their hoft by number : he ealleth them all by 
** names, by the greatnefs of his might, for that he 

** is ftrong in powei-, not one faileth/' ** Lord, 

•' thou art God, which haft made heaven and earth, 
** and the fea, and all that in them is/' 

Infefls are not excepted from this general lawj 
" God, fays Mofes, commanded the earth to produce 
•* living creatures after their kind, caitle, creeping 
" things, and beafts after their kind.'' Is not God 
then the author of lufefts as well as of ether ani- 
mals ? 

For 
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For the manner in which infefts have been perpe^ 
tuated from their creation to this day we can eafily 
account- Like all the other animals they mul- 
tiply by means of generation. Upon receiving €xif- 
tence they at the fame time received the power of 
producing their like^ and of preferving in this man- 
ncr, their fpecies for agesi The fame God who crea^ 
ted them by his power, bleffed them, and ordered 
them to encreafe, and multiply on the earth, each af-' 
ter its kind. Osn. i. 22. 

A 
I . - ... 

, The antient philosophers were not at all of the 
opinion of Mofes on this point ; fome believing that 
the greater part of infefts were riot multiplied in the* 
ordinary way of generation, but were engendered by 
^U forts of matten This they called equivocal genera- 
tion, and they did not confine this idea to infefts alone. 
Many plants according to them, could grow out of 
the womb of nature, without being fown of culti- 
tated. It would not be difficult td^ fliew how little 
folidity there is in either of shefe opinions ; but asf 
the laft does not belong to my fubjeft, I fhall confine 
riiyfelf fofely to deraonftraie thfe falfity of the fitft. 

Obfervers of nature having remarked fwarnts of 
infefls in different fubftaftces, imagined that thofe di- 
minutive animals, were produced immediately, with- 
out the coricourfe of any animal of their own fpecies.' 
3uch they found in putrid flelh, iii the entrails of a- 
himals, in the leaves of plants, in rivers. In rain wi- 
ter, in fnow and in duft 5 therefore faid they, it is 
from thefe fubftances that they derive their exiflence. 
If thefe philofophers were alktd how fuch ai thing 
could happen ; they gravely anfwered, that the heat 
6T the Sun, augmenting the fermentatidn of thefe 
Cubflances, the infeSs were produced by the fermeri- 
ration. People 'were long fatibfied with fuch reaforf- 
bg, becaufe no one ever took the trouble of examin- 
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Sng thi fubjeflt more clofdy. The modefns, bettet 
©Wervcrs than the antients, at laft arrived at the 
truth. '^They found that infefts only grow in fuch 
fubftance^, when others of the fame fpecics have pre- 
viouily depofited their ova in them; and that the 
8un has no further effeft in their generation, tharl 
that of giving the neceffary warmtn to thefe ova. 
The experiments of Redi alone, an accurate natural- 
lift leave no room to doubt of the hGt ; they are de^ 
dfive. 

To affore himfelf that infefts arc not produced 
from corruption, he took the flelh of Serpents, of 
IKgeons, Oxen, Horfes, and Fifhes ; and put thef^. 
into two eryftal velTels, one of whicih was fhut, and 
the other open. "What was the confequencc? A 
ihoriL, time afterwards, the open veffel (warmed with 
Kttlc maggots, that turned afterwards to flies; while 
the other did not produce a fingle infeft. But it 
may be hid there would have been no diflPcrence in 
the two veflels, had not the air been intercepted, and 
eonfequently the produftion of the infers prevented. 
This objeftion occurred to our naturalift and enga- 
ged him to inftitute a new experiment. He filled a 
^hird veffel with a fimilar mixture, and covered thef 
aperture with gauze, fofficiently tight to exclude all 
ikifeds, but open enough to allow a free entrance to 
the air. Undoubtedly the fame infefts would hav^ 
oeen fomid in this veffel which were obferved in that 
jvhich had been open to the air, if corruption alone 
could have made them grow. But that did not ha- 
pen. The veffel which was covered with gauze 
did not pontain any animals* 

The opinion that Infefts are generated from plants 
is not better founded. Onthisfubjea we have the 
jlecifion^of the celebrated Malpighi, whofe authority 
^11 appear refpcftaHe to all who know the merits 
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of that learned Phyfician. It is known that mag* 
gots and flies, breed in protuberances on trec$ 
called Gall-uuts. Thefe infefts would appear at firft 
evidently produced by what is called equivocal gene^ 
ration ; and fo the vulgar believe; but Malpighi dit 
covered that flies depofited their eggs on thofe trees^ 
that they were the occalion of thofe tumours, an4 
that from the ova grew maggots which at laft prQ«» 
4uced flies like the par^nt^ 

But there is no neceflTity for adducing more proofg 
ef a fad in favour of which common fenfe (peaks 
fo decidedly. How can we conceive that a fubftance 
fliould produce another of a nature much more ex- 
cellent than its own ? But this would be t^e cafe of 
a plant which (hould produce infeds. If it were 
true that it could give us fuch productions, it could 
not give them, but in one of two ways, either by 
means of an unapt material, which would approach 
very nearly to a creation ; or by purifying that ma- 
terial, fo as to render it fit for the produdibn of 
an infeft ; which furpaflfes us power. The femei^ 
of an animal does not arrive at that degree of per- 
feftion neceflary for the produftion of another ani- 
mal, without the afiiftance of a great number of fa- 
culties, of which plants are entirely deftitute. What 
elaborate preparation in the proper veflTels ! what di- 
geftion, what fecrction, what circulation, before that 
matter is fufficiently purified, and has acquired 
its neceflary qualities ! Infers which lay eggs have 
the veflels neceflary for their formation j they are 
endowed with the faculties neceflary for their 
fecundation, and the' means of difcharging ^them 
when they arrive at maturity. Nothing of all 
this is to be found in Plants. Whatever analogy 
there may be, in many circumftances, between then^ 
and animals a very great difference is obferyable be- 
tween their functions, their faculties, thew-vafcular 

'*^ ffftem 
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fvftem, their liieans of propagation ; it can nevet 
therefore ^Ippear credible that they have the power 
of genferating Infefts; the produftioh of which fe- 
quires fo many quab'ties of ^li^hich they arfe deftitute. 
I maintain the fame thing of all other inanimate 
bodies j and I. do not hfefitate to fay that a watch, 
with ;ill its wheels, tnight Iboner grow from th^ 
filings of fte^I^ than an Infect could be formed by aA 
inanimate body, however perfcft the organs of that 
bddy might bt in its kind; - 

Intelligent perfons never give into an opinion fo 
ill founded a§ that I am refuting. They eafily per- 
ceive that it is contrary to reafon, and to the dourf^ 
of naturfe ; they evtn find weapons to Combat it in » 
the facred Stripturfes. Indeed, y»e may remark that 
God gaV6 to every creature, the lofs of which would 
have drawn with it that of the whole fpecies, the 
'faculty of producing its like, before it (hould perifil 
itfelf. He did not leave this office to chance, but 
willed that every fpecieS fhould contain in itfelf the 
germ and feed bf an animal, dr of a plant of the 
fame fpecies, and not of any other. ** Let the 
** earth, fays the Creator bring forth gtafe, the herb 
*' yielding feed, and the fruit tree, yielding fruit after 
•** his kind, whofe feed is in itfelf upon the earth.'* 
Thefe planfs therefore have their feed in thenliclve< 
and can perpetuate their own fpecies, but they can 
produce nothing elfe. It is not otherwife with 
animals. After God had created them, each after 
its kind, he gave them the faculty of multiplying by 
generation. Each after its kind had thenceforth the 
power of producing its- like ; but this power was 
confined folely to its own fpecies, and it would be 
vain tofuppoie, that an infeft could produce miefls 
of a fpecies different from its own. Gen. i. 21. 22. 
28. Since that time no derangement has taRert 
place, no interruption in the order which God at 

E ' firft 
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firft eftabliflied. Vegetables h^vc continued to j*tf^ 
ferve and multiply themfelves by their feed, and in-^ 
fefts by their eggs. Can we doubt then that God 
included infeds in the number of thofe animals ta 
which he gave his benediftion after he had created 
them ? The command to encreafc, to multiply and 
replenilh the earth, was given to them no left thaa 
to the other fpecies oi* living creatures. And if it 
•wa3 given to them, muft they not be fubjeft to the 
fame laws, and perpetuate themfelves in the iame 
manner? 

If we attend to the foregoing reafoning we fliall 
be eafily perfuaded that inf(^s pofsefs all the parts 
neceffary for generation; that there js, among them 
different fexes ; that they pair, and that they enjoy 
all the neceffary organs for the formation and prefer-^ 
vation of their ova. To thefe I add another obferva- 
tion, which is, that if Infeds were ingendered in the 
manner contended for by thofe antient Philofophers, 
we fhould every day fee new fpecies. The action of 
the Sun on plants and putrid fubftances is not fo 
uniform but it would often vary its produds, and 
it would therefore be aftonifliing if wi did not 
everyday fee legions of unknown Infeds. 

But let not thefe refledions on the origin of infects 
be regarded with contempt. It is of more importance 
than at firll fight it feems, to be acquainted with the 
fource of multiplication is thefe little animals. After 
we are once convinced that they produce themfelves 
by natural means, infeparable from their fpecies, we 
can declare war againft the ancients, we can combat 
their adherents, and refute thofe ideas which they 
have promulgated at the expence of the glory of the 
Creator. If infects arofe from putrefadion, fermented 
by the heat of the Sun, tl^e fame thing might be the 
cafe with other Animals and even with mankind* 

The 
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The one is fiot more impoffible than the other ; 
nay there would be a neceflity that the thing fhould 
actually happen in order to preferve uniformity in the. 
economy of nature. The partifans of the fyftem 
bou^ever^ cannot bring a fingle probable fad to (hew 
chat the firft man was formed either by a concourfe of 
atoms, or by the heat of the Sun. How than can they 
pretend to aflign fuch an origin to Infects whofe br- 
gans and ftrudure are riot lefs admirable than thofe 
of the human body ? But we have laid enough to 
convince any reafonable mind that creation is the 
work of a power difFerent from any thing that 
falls under the obfervation of our fenfes. This truth 
is obvious to the fli^titcft reflexion, to wit, that all 
animals at prcfent exifting have defcended by regular 
generation from thofe which originally received froiji 
the hand of God, their figure, their form, their parts, 
their Kfe and their facttlties* 



,C H A P. II. 

DiFINITION OF AN InSECT. 



Jn order, to give an accurate defcription of infers 
we ought to be intimately acquainted with them j but 
we are foihoit fighted, our intelleds are fo limited, 
that in general we only fee objeds by halves. A 
little knowledge cofts us an infinite deal of labour, 
and fometimes the fubjefts we endeavour to get ac- 
quainted with ptefent mifurraountable obdacles to 
9ur refearch* This is the cafe with infers, fo that 
E a while 
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•while we confine ourfelves to dcfcribc their extenuil 
parts, it is but jufl that allowance ihoald be made 
for our defefts. 

Ther6 is a ftrong; analogy between infefts and 
plants. The latter originate fi:om a feed which is no- 
thing but a hufk in which plants, however large 
they may be when grown, are found entire : In- 
fers iflbe from ah egg enveloped in its (hell, which 
enclofes them^in all their proportions. Plants grow 
daily by the acceffion of alimentary particles ; in- 
fefts arp developed, fwell and iiicreafe by means of a 
nutritive juice. Plants at firft put forth a ftem, and 
afterwards cloaihe themfelves with leaves ; infefts be- 
gin by appearing in the form of a wotm, and* then 
acquire wings. The leaves of plants are full of ner- 
ves, which divide into ^ multitude of ratnifications ; 
the wings of infefts have likewile a vaft number of . 
iimilair nerves. Leaves differ from one another in 
form^ 3^4 lo t jie (inuz!,tipn§ of th^ir mafgin ; wing^ 
likewife are varied by their configuration, and by the 
manner in whicl^ theji" extremities are indented, 
plants pu(h out fWwer-buds. 'Inf«^s becoine $Jym- 
phs and Chryfalids. As thofe buds after Tiaying 
flowered give fiuit in their mattirity; nymphs and 
^hryfalids after a bertisfin time'prodilcie ^effeft infers. 
Laftly, as fruits contain the feeds proper for perpe- 
tuating thq fpecies of .plapt which produces them, 
infefts when arrived at their (late of perfeftion carr^ 
^Ifo within them the feed from which limilar infefl!^ 
tie to Be gehetated. • r - . . •. 

Notwithftanding this ftriking conformity between 
plants and infefti the latter muft not be ranged iit 
the clafs of vegetables. " They are an order of be- 
ings Higher in the fcale than plants, and we cannot 
hefitate in claflihg them with animals. ' One 6f our 
thief teafons for placing them in this rank is their 
'* • ' • being 
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being capable of voluntary motion, whereas plants 
are rooted to pne fpot. They have a power of go? 
ing in fearch of food at their pleafure ; but vegetable^ 
can only draw theirs from the fpot ofi which they 
^e placed* 

Let it be attended to in general that God hath fq 
reftrained the opeiatiops of nature that, of the three 
kingdoms of whiph it is compofed, none of them caa 
encroach on th^ rights of another. We never fee 
animals become plants, nor plants degenerate into 
foffils. All maintaiii the ranfc: which the Creator 
bath afljgned them without, being able to quit it. 
it is remarkable, however, that the matter of which 
thefe three kingdoms afe compofed 13 the fame, and 
that • it differs only in the arrangement which the 
wifdom of God hath thought proper to give it. The 
3criptures dp not fuffer us to be ignorant of what 
that m«|tter ig. ^* The earth was without form and 
*' void, and the fpirit of God moved on the face of 
" the waters." Gen. i. 2. Thefe then are the prin- 
ciples of which God compofed the three kingdpms 
of nature Of the elements of earth and water, ar^ 
produced minerals, plants and animals of every kind. 
Of the combinations which the Creator made of 
thefe, we fee grow, " the herb bearing feed, the 
V fruit trees bearing fruit after iheir kind ; the mor 
" ving creature, that hath life, and fowl that fly a- 
?' bove the earth in the open firmament of HeaVen^ 
** and every living creature that moveth.-' We may 
go farther, and fay that all things originate from 
water, lince the facred writers have affured us that 
the earth was compofed cf it, by the power of the 
Creator. *' He commanded the wateris under the Hea- 
f* vens to be gathered together unto one place, and the 
f ^ dry land to appear ; and it was fo, and God called 
{* the dry land earth.'* •' The earth, fays St Peter^ 
It rQf<^ Qut of the water, and it fubfiiU iQ the water 

. ^ i' hj 
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^ by the word of God/' The confcquencc to be 
drawn from this is. that the fubjeds of the three 
kingdoms of nature differ from one another only ac^ 
43identally. Indeed it may be ifaid that minerals arc 
only fixed vegetables; that vegetables are volatile 
minerals and fixed animals ; laftly that animals 
are volatile vegetables that can tranfport thcm- 
felves from one place to another according as th^ 
have occafion. The whole of thefe bodies fuffer 
continual changes ; vegetables ferve for food to ani- 
mals, and are converted by digeftion into the fub- 
ftance of the animal which they nourifli. This ani- 
mal dies and returns to the kingdom of fofsils fincc 
Jt is changed into earth, and then rifes again in 
the form of a vegetable. Minerals likewife ferve 
for the food of plants. Vapours exhale from the 
bofom of the earth, which infinuating them- 
felves through the roots of vegetables, contribute to 
their growth j and in thii -way minerals become 
tolants. 

Thefe continual transforpiations evidently Ihew that 
the matter of which the three kingdoms are com» 
pofedis the fame. But this is ftill more fenfibly per* 
ceived in th« diffolution of thefe bodies. Every thing 
that exifts is compofed of the fame matter into which 
if refolves itfelf ; this is a principle that is not con- 
tcfted. What we find then in the diffolution of bodies 
ought to pafs for the matter of which they are com- 
poled. Now according to this idea we (hall find that 
plants and animals are formed of water and of earth; 
for, in the diffolution which takes place daily in thefe 
|x)dies, they at firft refolve themfelves into water by 
the corruption of their particles, and when that hu- 
midity is evaporaitod there remains nothing but a 
mafs of earth. But further we may venture to af- 
firm that it would be impofible by art to difpofe 
piinerals to undergo the firft effects of this diffolu- 
tion* 
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ilotL A famous Chemtft, a man worthy of credit, 
bas at leafl affiired me that they may be reduced to 
the ftate of water. I think itiyfclf therefore ftili th« 
more intitled to conclude that all bodies without ex* 
teption are compofed of the fame matter axid are de« 
rived from the fame origin. 

The diflancc between the two kingdoms is fo very 
hidiftin£l that it is difficult to fay where the one ends 
and the other begins. We fee for inftance that coralr 
are the limits between the mineral and the vegetable 
kingdoms. They are minerals in matter and hard« 
Aefs, vegetables in their manner of growth 5 and this 
bas made them be rlaffed as n^arine plants. Thepaffage 
from vegetables to animals is not lefs abrupt. Here 
we find the Zoophytes which the old Botanifts fup 
pofed to be as much related to animals as to plants. 
Here alfo we* find In ''efts whiph in many circum^ 
fiances approach to the nature of vegetables but which 
in others fo nearly refemble animals that it is impof* 
fible to deny them a place in that kingdom. 

On eKamining infefts we find that they are not 
furniihed with bones like other animals, nor indeed 
have they any occafion for fuch. Let large and hea- 
vy bodies enjoy thefe for the purpofe of fupporting 
their mafs of fleih, and of preventing them from 
finking under their burthen. But to light and fmall 
bodies like thofe of infefts, whofe fubftance proper- 
ly fpeaking is not flefh, and which fupport themfel- 
Ves fufficiently, bones would be of no ufe. It h 
likewife peculiar to infeds to be deftitute of blood. 
That which is feen oil killing a flea or a bug, is only 
what they have pillaged from fome other animal* 
They have however a fort of lymph, which per- 
forms .to them the fame animal funOions which the 
blood does to others. 

If 
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If we compafe infers vpith the greater inintsilsj 
they will appear extremely fmall. Man, the hydra^ 
the crocodili, the whale; the eagb, and the elephantj 
are millions of times larger than many infeds. Wherl 
likewife we compare infefts among themfelves, how 
different are they in this refpeft from one Another ? 
How minute is the fly Serapico, and that which lives on 
meal; andwhith we can hardly difcern without the 
aid of the hiicrofcope ? How minute muft not that 
worm be which is found in vinegar, wheit accofding 
to Mr Lecwenhpeck myriads of ihem ate foiidd in a 
(ingle drop of that liquor! How many times muft 
not si miie, w^ich to our eyes appears no larger thart 
a point; ejtcefed thofe minute animalcules ! And how 
diminutive does not a mite in its turn appear wheil 
cdriipardd with the larger infeds. It is this comparii 
fon, which has obtained for fome of them the title 
Grear^ which they would Hot have tnerited had they 
been oppofed to the animals of large fize. It is ac- 
cordingly in a relative fenfe that we miift under^ 
ftarid the term, when we apply it to a fpecies of Eaft 
India Scorpions, which are nearly a *fooi long; or 
to a fort of fpiders bf the fame country, nearly as 
large as one's fift. Thefe large infeds would them- 
felves be very fmall, when compared to an ox or a 
camel. 

The (kin of infeds is different from that of 
other animals. It pretty much refembleS parch- 
ment, but varies a good deal, in the different fpecies. 
In fome it is tender, in dthefs hard; In the crab it 
is a fort of enveloping cruft. In the oyfter a (hell 
in whicb the animal is enclofed. Some are covered 
with fcales like jfiflies, others with feathers like birds. 
Some have a thick and coriaceous (kin, others have 
it fmooth, like the human ; while others have it 
rough, like thofe of quadrupeds. Their body is 
Gompofed of feveral rings which are fo many differ- 
ent 
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Shi iricifdT'es, more or tefs deep^ and.ofteci nradi 
inote fo than thofe of the ferpent or lobftcr; 

. They bave not exaftly the. fame number of ihtniJ 
\>ers v^hich the other animals are furniflted withj 
The leg« are wanting to fbme^ tht \j^mg9 , tb d- 
ihers; perhaps they may* have fomcthing Icfs al- 
fo, or fomething rtiore . in their vifc^ra J but frorrf 
thence it does not, follow that thfeir bodies are 
imparfeft as foftie philofpphers have imagined. Art 
animal is confidefed to be perfeA when it is form- 
ihed with all the parts that are neceffary for its fob- 
fifthag in the ftate Appointed for it, .. The privation 
6f thofe ^hich are abfolutely neceffary to another 
ipecies rs no proof of imperfeftion. A houfe buik 
according to the rules 6f arehiteftufe, would fjevef 
be confiderdd as an imperfeft edifice, becaiife it had 
not fo many apartments as a palace. , The perfeftion 
p[ a Compo\ind does not confift in the abundance of 
its parts, but folely iii their propOrtipn and aptitudef 
for the funftions they ai*e d^ftined t6 perform. Each 
infeft iJ9f therefore as perfeft in it§ fpecies as the othei^ 
animfals jh theirs ; and it wouW be as abfurdt'o deny 
ihem this qualrty as it would be extravagant to maift-s 
fain that man is not perfeft wiihcut wings, ' the! 
norfe wrthout fins, or fifiies withdoit ftet. 

Thefe pretended defie^s, and their diminutive 
fize have made infects be rc^rded with contempt i 
but the erilijjhthed naturalift conficler^ theth in' a 
iery different light; Every Infeft h nvcver fmall itr 
faay be, is furniftied with all the parts that are ne<l:eflfary 
for if. As no one of them can be t;lken from it 
witTfnat maiming it, fo no one could be added 
withoiit forchargitg ii with an ufelers load } in 
ihh its perfeflion confifts. I wilf not fay with 8t 
Aug-ufiine that the fOul of a fly is as perfcft as the 
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ftm when it is moft brilliant \: but I would witliilgiy 
alk, with that father, what are the fprings that put m 
motion limbs fo delicate, which tranfport thofe fmali 
bodies from one place to another to fupply their 
neceffltie^ and which urge and dired their feet or ex« 
tend and agitate their wings when they run or fly Z 
I agree with him thaf there are many things mar- 
veUous in thefe fun^ions ; hut I find ftill more in* 
the minutenefs of the creatures whkb perforn^ 
them.. If therefore I were to appretiate the foiil of 
an infect, that confideration would appear to me at 
leaft as proper for exahing its excellence as? the other, 
fadeed, how wonderful is it to behoM organized^ 
machines moving and afting, fifty of which put' to- 
gether would not make the vohiroe of a graiii of 
fand I How delightfui won Wit not be could we per- 
ceive thofe parts the delicacy of which is fo great that 
they are invifibleto our fenfes! When we confideralF 
this, what can we think or what canwe fay, but that 
God is admirable in all hij works, and that the ftruc- 
ture of thefei little animals which creep on the 
earth, fumifhes us with^ as abundant matter for ado^ 
ring the power, the wifdom and goodnefs of the 
Creator, as the ftars which traverfe the .wide extent 
of Heaven I 
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CHAP. lit 
Or THE Division ov Insects. 



In coQ0dersng mie&s with regaKl K> thdr eicterojal 
ioTtn only, they may be cenveniestly comprehend* 
«d in two general clafies* The lirft wili include 
tfaoTe which have not feet, and the fecond thofe which 
have. Infcds of this lad cla&' may be fubdivided 
into twodH£^rent orders. The one have wings, the o* 
ther want them , and as all thofe with wings do. not 
refemble one Mother, hence arifes a new fiibdivifiom 
Some hastre ^ wings quite naked, while Batnre in 
ordfer to preferve thofe of others hath covened them 
withaca{e< There is befideslUU aaoiher dtilin&ion to 
be made among thcrfe with uncovered wings; for in 
fome they are perfedly iinooth and trairfparent, in 
others they are mealy. In thefc laft xhe cover i3 fome*- 
times only partial. 

In ordet to avoid xiottbxRon k will be proper never 
io give t^0 general name o£ worm but tcy thofe in«> 
k&s which: are deditute of £eet, excluding every o»- 
ther to which the word is generally applied. Howe- 
ver this ijjay be, we muft enumerate among the in^ 
feds without feet, the three %iecies of kecbes \7hich 
are known j that of rivers* of ftagnant waters and of 
ilfi fea» To thejn muil be added the Gordius^ 
Fa* which 

Digitized by LjOOQ IC 



^i 



INSECTO. 



jrhich the Germans called the thread- worm, bccaufe 
it is hardly thicker than athr^d. The water Tipulse, 
the larvae of the fmall water Tipulae, which when 
jLinited in great numbers, form on the fiuface of the 
,water a kind of green carpet ; and a water worm^ 
whofe mjouth refembles the opening of a trtirapet* 
In water is alfo. found the Infefl: called the Hippo- 
jcampu$. Sea-worms, and Sea-ftars, and two worm^ 
one of which has a large, and the other a fmall pro- 
fcofcis; Eurth worm^ are not in Igfs quantity, Be- 
fides the common earth worms, there are fome tq 
be found in dunghills, in grafs, in corn, in pulfe, in 
.jroqts^ in wood, and even in the medulla of putricj 
wood. Many fpecies are found in'the leaves of plants. 
Some fix themfelves pn the upper, f<>me on (he under 
iurface, in order to conceal themfelves; fonie lodge id 
the fubftance of the leaves, others in their galls. Some 
penetrate the fruit of trees, others enter into bee-hives. 
Some attach themfelves to animals, like thofe whicli 
are foifnd on beetles, and which adhere to fiflies, 
^o birds, to dogs, and fwine, and other beads. Kveii 
the inteftines of animals are nqt fecure from them: 
fome afe found in thfe entrails of fifties, of horfes, 
and of men, Thofe found in man are not all of 
khe fame fpecies, fome are round and long, others 
round and (hort. Some are long and depreffedj 
fome fhort and depreffed^ and foma are bred ig 
wounds and jputrid fores. - ' ^ 

Infects yyith feet, and without wings are very 
pumerpqs, find Have not ^11 the fame' number of 
feet.' I know a fpecies of water flea, which has on* 
ly two. The fpecies which have fix are itioft nume- 
rous ;' among thefe is comprehended tfie Afilus or. 
OeUrum Marinum, the Corculus, vwater |)ugs, land 
fleas, a fo^t of mites, y^hich breed in the parenchy- 
ma of leaves, certain worms found in ftones, the a- 
ielli arvenfcs, the aphides of leaves, the Cochineai 
• • ^ • ♦ - - - "^ *• ■ - ^. ^»qrmj 
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perorm, and ants. Under this lad fpedes ought to 
iye comprehended the ^hjte and red ants found in 
the Eaft Indies, the formica- leo, and the ant of the 
Philippine Iflands, called Sinum. In continuing the 
enumeration of infefts, with fix feet, -we fliall ^nd 
worms which devour green and dry .wood, bugs, a*i 
mong Avhich I rank the Hocitexca of the Ealt In^^ 
jdies, and the Ytzuaque of Mechoacan, the lice of 
t>ees, of the Dor-beetle, of dogs, of fheep and otfier 
aniniftlss Ticks, mites, fleas^ and dermeiles. The fame 
variety is obfervable .in the infefts with eight feett 
The greater part of fpiders muft be ranked in this 
order; fuch are many forts of foreign fpiderS, aquatic 
and terreftrial j fuch alfo are the Tarantula, the great 
fpi<fol^ of Brazil, called the Nhamduguafu; the fpif^ 
der.or flea, which they call Tunga, and that to which 
they give thename of wolf; all of which are poffefc 
' fed of a very dangerous, and often mortal poifon^ 
Many fpecies of lice, have alfo eight legs, as well as 
the land and water fcorpions, and ilbme fpecies of 
jfmall caterpillars, which adhere to leaves. 

I rank in this clafsof in£ed:s with ten feet, ceF« 
tain fpecies of foreign fpiders, and the caterpillars, 
jcalled Geometra5, the aquatic onifci have twelve 
feet, the aquatic fleas, and common caterpillars^ 
|he water loufe too, and others have foui!tecn. The 
Onifcus Ceti, has fixteert. We obferve eighteen 
fieet in thofe white caterpilFsLrs, fpotied with black, 
which feed on the leaves of the Alder. Thofe worms 
of the colour of ochre, which are found in rotten 
wood, and which afterwards change into that kind of 
beetle, with a probofcis, (CurcuUo) have twenty-fow 
feet. Laftly, there are fome, which have ftill a great- 
er number of feet, as many fpecies of fmall cente* 
pieds and Scolopendra^ both aquatic and terreftriaL 
I know in particular two fpecies, one of them having 
. ' . . on^ 
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one hundred and eight feet^ and the other no left 
than on^ hundred and eighty foun 

I obferved ^y>ve, that among winged infeds, 
Ibme had naked wings, and others had their wings 
covered with a cafe- The wmg« jof the former^ 
jare either quite finooth and xranfparent^ or jcavcred 
«dth a fort of meal* 

Anotong thofe with fm^th wingft, fome hai^ t^M 
mngs, and fome four ; to the iormer of thefe be^ 
k>ng the gnats, whether of Europe or America ; the 
fnoft remarkable of which are, the Maringoint the 
Mofquito, the Yetis, and winged ant* To thefe muil 
be added) many fpecies of flies^ fuch as the Afilus 
nquaticus, the flies that are found on dung, ia 
the e^rtb, on leaves, and not only thofe that fuck 
^e juice of flowers^ but of fruits ; thofe that are vo- 
racious, and eat other infers, and the flefii of fer- 
pents, aqd other animals. We refer likewife to the 
fame clafs,^the flies which attack doga, and hoorfes, 
the gad-flies, the Ricinus voians ; thofe that are 
found on ihe leaves of the hazel tree,.t^e IchoeiL- 
mons, which have certain hairs iflfuiBg &om the p(^ 
corior part of the abdomten like a tail, feme having 
one, two, or three of thefe, and oth^l^ ^ur; to thefe 
fire add the Tacm and Tipulas. 

. The number of infers which have four uncover^- 
led wings, fm^oUi and membranous, is not fefs greait 
than thofe uhich have only two. In thts clafs ar^ 
the aquatic flies with a downy abdomen, wafps^ Jbees^ 
drones, and diflferent ipecies found in the Brazils, 
grafshopper^, th« fliining flie^* the EphemeTae,the cri?. 
ket, and the (,Gryllotaipa) mole cricket, 1 o th -fe 
fray be addtd dragon flies, large and ftnall, a fpecies 
pf gnat called by the Germans, Kerder-mucke, the 
fiy with the fcorpion's tail, and others of the fame 
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kind; fomd winged aphides, the winged ketpitn ; 
feme aqaatic gnats, the ichneun;on, and various o^ 
ther forts of flies* 

The infers with mealy wings, as if very fine pon- 
der had been ftrewed over them, have four wingi^ 
Ilnctude in this clafs, the day butterdies 6f evety 
fpccies and colour ; the Phalenab or mo^hs, whicfc 
during the day lurk in obfcurity ; the Tineas, whofer 
wings are as long, though not fo broad, as thofe of 
moths, and whoTe body is often not lai^ger than that 
of a fty. 

Speaking of infects whofe wfngs are covered witft 
i cap5, we diftinguifhed them into two kinds. The 
cafes of the one leave a part of the abdomen bare^ 
and thofe of the others cover it entirely. Amon^ 
the firft, M*e various forts of biigs ; the aquatic, fomer 
of which fwim on their back, thofe that are found 
fti dimg, and thofe that live on trees* T# thefe we' 
may add, the earwig, the May beetle, the Staphyli- 
nus, the Silpha Vefpillo, and others of the fame kinder 
Thofe whofe wings and abdomen are entirely covered^ 
faive not all cafes of the fame degree of hardnefs. Fif 
fome it is very tender and delicate as in grafshoppersv 
fcoth foreign and indigenous, in the Mantis of Italy^ 
the Arbe, the Selaam, the Hargol, the Hagab of Pa- 
feftine, rhe hooded locuft- of America, the walking^ 
feaf of the Eaft Indies, &c. In others, the covering 
IB much harder, and this claft is very numerous* In? 
the firft place we enumerate the Bupreftis, and diffeiv 
tot forts of cantharides^ the Dytifci, the Cerambyw 
ces, the fmaH hemifpberical Lady flies of which th^ 
ped are the moft common, the Curculios, and many 
others, to ^ich we may join the different fpecies of 
Scarabcei with homa, both ftraight and crooked;^ 
tbe flying ftag &c. 

U 
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jj If we' contemplate for a moment that pfodip^idTtfl 
umber of different fpecies of infeSs, fome of which 
"We have mentioned ; if we attend to the diverfity 
which reigns among them, with refpeft to the figure 
and fitnefs of their limbs ^ if we confidef that c^cK 
fpecies is furniflicd with evpry thing neceffary for il« 
exiflence, but with nothing more ; how mull we bfe 
ftruck with admiration, dnd what ideas will w^ not; 
entertain t)f the infinite wifdoiri of the Creator ! 
Should an artifl: ingenious enough to imitate exaftly 
the figures of thefe different animals^ exhibit thensi 
to the view of fpeftators, how would he find his 
Ikill celebrated ! Fhe delicacy of the work would 
be admired^ and the authbr extolled i but t^hat dif- 
proportion would there not be between the labour 
of fuch ftn artift, and the produftions of the divine ' 
workman ! Allowing that the former fhould perfect- 
ly fucceed in imitating the external appearance of 
the animal, eonld we thence conclude thait the artifl 
had equalled the fkill and wifdom of the Crea- 
tor ? No, there could be no comparifon. Th^ 
to^fter-piece of fuch an artifl: would be altogether def* 
titute of that which forms the chief beauty in the? 
Ivorks of God^ as the fligheft examination would con-i 
tince us. Where would we fee tliat internal ftruSure 
tvhich the mod inconfiderate »re aftonifhed at ? 
"Where could we find thofe wife and fubtile fpring* 
which move of themfelves ? What artift could iini- . 
tate thofe organs which are fo minute as to elude 
our fenfes ? Let us then be confiftent j if we admire 
the nddrefs of a workman even when we eonfcfs it 
infinitely below that of the divine being,- let us not 
jfefufe to the Creator the glory that is due to him.. 
As much as his wifdom, apparent in the ftructure of 
an Infeft, tranfcends that of the moft ingenious* ar- 
tift, fo far ought ourpraifes of the creator to exceed 
thofe we beftow oa his humble imitator. On the * 
fight of any infect let us accuftom ourfdves to* magnify' 
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tbd depth of the wifdom and knowtedge of that 
God vfho hath created them; let iis never contemplate 
them without celebrating hirh; who hath given them 
life and breath ahd being* Theie are the natural ren-*. 
timeiits which ought to a»ife in ^he hearts of every, 
rational being ; and they incited David to cry out, 
let every creature ptaife the name of the Lord* As 
thefe arfe not all capable of thofe femimentj, they can- 
not praife their Creator but by exciting hi« intelligent 
Creatures to acquit themfelves of that important duty* 

* Let them praife the natne of ihfc Lord; for he 
< commanded) and they were created; He hath alfd 
^ eftabliflied them for ever and ever i he hath made 

* a decree which (hall not pafs away. Praife the! 
^ Lordfrotn the earth, beaOs, and all cattle, creeping 
^ things and flying fowl : kings of the earth, and all 
^ people^ princes, and all judges of the fearth ; both 

* young men^and maidens, old men and children ; 

* let ctem praife the namfe of the Lord i for his 

* name' alone is excellent, his glory is above the earth 

* and heaven/ PiALM,cXLvtu, 5,6,7,10-13.. . 



E±3i3 



CHAP. IV. 

Of THE NUMBERS OF InSECTS, AND OF THE 
PROPORTION IN WrilCH THET MULTIPLY. 



jf HH enumeration I made in the laft chapter of fome 
of the moft common infefts, (hews that their num- 
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ber is not ftriafl. However^ that my readers raa^ hi 
made more fully acquainted with this part of thd 
fabjeft I (hall detail in this chapter, what my own 
obfervation, as well as the writings of various authors, 
cff reputation have taught- me with regard to the 
number of fpecies Included in each of the clafles un- 
der wRich they 1 haye arranged infefts. 

^ By this means, it will be eafy to form an eftimate 
by calculation of the prodigious numbers which muft 
be generated annually. 

^e fpecies of aquatic vermes without feet^ 

^hich are known to me amount to - i8 * 

Sea ftars, ^ * ^ ^ 105 

Vermes, not aquatic^ - 37 

InfeSs vHth two feet^ - > a 

fix feeti - - ^9 ^ 



^ eight feeti - 99 

^ ten feet, * - *4 

twelve feet, * 1 

fourteen feet, * 6^ 

fixteen feet, * i 

al?ove fixteen feet^ •• afr 



According to the divifion I have made 
of winged infects, I find the Ipedes of thofe 
with two fmooth wings, like tranfparent 
vellum are, - - - ^3 " 

Thofe of infects with four fiich wihgSj ^ 69 
Thofewifh fotir meaily wings, - 135 

Thofe with wings only half covered, . 13 
-s entirely covered, - 9/ 

The fum total of thefe numbers is, - 765 

Now let OS take a fingk fefmak of eachof thefe '/6$ 
fpecies, and let us fuppofe that fhe anually gives birth 
to ten infers of her kind, which dann^t furely be 
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an cicajBrrrerated fuppofition, firce great. numbers of 
thofe animals lay eggs by hundreds; the 765 females 
would produce the firft year 7,650, the fccoad 70, 
^00, ths third 765,000, and fo progreflively* 

Obferve,that ainong the infeflts without wings which 
I have juft enumerated, I have made no mention of 
maggots, caterpillars, aphides ^&c. which transform 
themfelves into winged infe£ts. How many other 
foite of inre£ts itiight not be found in different au# 
thors unknown -to me, or whom I have 4iot;sin oppor# 
tunity of confulting ! might not my calculation be 
infinitely cncreafed by ^hofe that live in uninhabited 
countries, ^t the bottom of rivers, lakes and feas ? 
If all thefe were known, furcly we Ayould find tbeiir 
numbers almoft infinite^ 

But if all thefe infefts multiplied every year ac» 
cording to the propprtion dated above, and that this 
took place, without interruption, for five or fix years, 
what a prodigious nuipber would not there then.be 
in the world ! What frightful devaftations would 
they not Qccafion ! The ravages which a fingle army 
of locuils commits, aftoailhcs and alarms us; but 
with what aftonifliment ^nd alarm would we not be 
jiffefted, were we to behoid the mifchiefs which many 
hundred armies of infeds, of different fpecies, \yould 
occafion, as numerous, and as dreadful as locufis ! 

The number of animals which this terraqueous 
globe of ours is capaWe of fuftaining, is determined 
by the e^^tent of its furface. If in one year thej were 
to multiply to twicp Qr three times their ufual number^ 
the prod unions of the earth, proportioned to its fur- 
face, not beii^g fufficient to maintain them, they would 
either die of hunger, or prey upon one another. 
In order to prevent fuch an inconvenience, God hath 
w^elyfet bounds t9 the life?tnd multiplication of ani- 

G ^ mals* 
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mals^ Thofe which live long arc not prolific, fo tha'j 
the earth is not incommoded with thejr fpeci^. But 
it U otbcrwife with thofe whpfe lives are (hort. Accor- 
dingly iafe6):8 which live but for a ihort time, produce 
^IBultiiudes of young. This numerous multiplication is 
Ukewife neccffary for them, as many of their eggs perifli 
by the injuries of the weather, and many ferve for foo4 
to other animals. So wife an ordination prevents 
the eartl^ frqm being defplated by a greater number 
p£ animals than it can maintain, and preserves a juft 
proportion a^oijgft its various inhabitants. 

It is act without juftice, that the Scripture^ give to 
God the title of Lord of Hofts. He is the Sovereign 
of legions of angels, of the armiei of Heaven ; of 
that multitude of birds which it h^s bee^ fuppofed'ex* 
peed five hu^dred fpecies j of the fifhes of the fea, and 
of the water?, of whi(:h one thoufand different fpeciei 
are known, and of thofe tribes of animals and ferpents^ 
the fpecies of which amount to one hundred and fif-i 
ty. Ho\yev^r numerous thefie armies may be, thofQ 
of the different fpecies of infefts do not yield to 
them in th;at refp^d. *' Lift up your eyes on high, 
*• and J3ehold who hath created thefe things, tha^ 
^ bringpth opt their hofi; by number ; he cal- 
•* leth them all by names, by the greatnefs of his 
** might, for that he is flronj ii^ power, not one 
V foileth." IsA. XL. 26. * ' ' 

God has not ms^nifefted his power only m the 
creation of this almoft infinite multitude of infefit 
^d other animals, but his wifdom is al(b confpicu- 
ous. We have obferved that a too great multiplica- 
tion would delblate the earth, which would not then be; 
able to maintain them ; but he has ordered Jt fothat, 
there is alwava a juit proportion, never loo many nor- 
too few. Without this wife provifion we mighl 
from time tp time lofc cei tain fpecies of animals while 
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pthcrs might multiply to fuch a degree as to becomes 
really burtfuL Can a balance fo equal, and in 
which we difcover fo much wifdom be the work of 
blind chance ? Surely not : what is left to chance is 
never fixed, never • regular. But here we behold at 
conftant and invariable proportion y^hich can be no- 
thing but the cffed of a defign pren^ditatcd, and of 
a plaji executed by an all wife ^and an almighty pow« 
er. 

How many means has not the God of armies ill 
ilore for chaftiiing the human ra(% ! All his legions 
jire ready to fly at his command to execute his or* 
flers. To mention only the army of infers, how ma* 
py nieans can he not employ to humble the pride 
of weak mortals! Thefc noxious creatures fome* 
times attack the great^d monarchs on their throneSt 
they defolate oyr fields, infeft our houfes, and lead 
famine and death in their train. 1 hough neceflary 
to a certain degree, their excefs is alvt^ays pernicious* 
We (hould be in perpetual fear, did not we know 
that the Being who regulate^ their fecundity, loves 
us, and will not permit them to multiply beyond 
^heir proper bounds. We muft not however flatter 
purfelves too much. *' All things work together 
^* for good to the godly ; but tp finners they are turn- 
" cd into eviL Fire, and hail, and famine and death, 
*• all thefe were created for vengeance ; the teeth of 
** wild beafts and fcorpions, ferpents and the fword^ 
t' punifliing the wicked to deftrudion. They rejoice 
^ m his commandment, and are ready upon earth, 
f when need is, and when his time is come^ to obey 
5^ bis word/' Ecclesiasticus xxxix. 27. &C4 

CHAP. V. 
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CHAP. V. 
Of the Resfiulation ojp Insects* 



J^ES?iRATroN is ttiataflion nf the lungs by whicli 
the air enters the bodies of animals and is expelle4 
again' without intermiffion. It is one of the moft 
impoTtant funftions of animal life, and without 
which no creature could fubfift ; accordingly we fin4 
that every thing which lives refpircs, or perform? 
fome function nearly approaching to refpiration. It 
was the neceflity of this continual morion which de- 
termined the Creator to form in living creatures, 
thofc admirable organs which perfqrm it. It is 
the fame oeceffity too which makes us generally 
confound refpiration with life, and confider thefe 
things as fo ftrictly combined that they can never 
cxift apart. It is not merely in common language, 
that thefe two terms are confidered as fynonimous; 
the Scripture itfelf often ufes th^m indifferently, 
Mofes, meaning to indicate the deftruQion of alj 
animals by ^he waters of the deluge, fays that ♦* alJ 
*• flefh died that moved upon the earth, both of 
•• fowl and of cattle, and of beaft, and of every 
^* thing that creepeth upon the earth, and of every 
^ man ;.all in whofe noftrils was the breath of life^ 
** of all that was in the dry land died." Gbn, 
vii. 21,22. David alfo expreffes himfelf in tha 
fame manner, fpeaking of the death of animals ; 
** if thou takeft awav their breath, they die and re^ 
** turn to their duft." Psal. civ.' 29, St Paul, 
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hi the difcourfe he made at the Areopawis, likck 
^ife places refpiration among the beft gins of thef 
Deity : " he giveth to all life, and breath and all 
thing6."— — Acts xvii. 25. An aclion' fo necefla-^ 
ry, and which is at the fame time common to all an!-) 
mals, requires that I fhould ftop a moment to confix 
der tt, and endeavour to difplay all the ikilt and the 
wifdom of him who is its author* 

Some antient philofphers, fuppofing that i'nfefid 
had neither wind-pipe nor lungs, have denied theiit 
refpiration 5 but the air pump, invented by Otto Ge-t 
rickin , and various experiments have convinced the 
modems of the contrary^ If we put an infedtmder 
the recjjiVer of that inllrument and then pump out 
the air, it firft grows weak and then dies. It is noli 
therefore to be doubted but that infcdb like other 
animals, have both wind-pipe and lungs* The 6rft 
gives a free'paflage to the air and the laft like a bel- 
lows inhale it when they dilate, and expell it when 
they contra^* If we ftop the wlnd-pipe of animald 
they can no longer breathe and they die : the fame 
thing happens to infefts when their refpirationt 
h obftrufted. All infeds have not the wind-pipe 
in the fame place of the body. In fomc it is found 
at the mouth, others in the extremity of their body 
toward the tail, in which they differ from all other 
tnimals. 

All f6rts of air are not proper f6r refpiration ; 
it muft be temperate; air either too thick or too 
thtn would deftroy life; the one makes animals die 
in a very (hort time, and a too long abode in the 
other does not fail to produce the fame effed. But 
however neceffary air may be for life, fome there are 
which can difpenfe with it £3r four and twetity hours* 
If at the mi of this period air is reftored to them 
. ' th^ 
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they recover their ftrength and do not appear to Uivi 
bew incommoded. 

- But ivhat dcfervcs oiir particular attention is* that 
thefe minute creatures^ though air is fo neceflary to 
them fill fuuimer, liyeduVipg the winter with very 
Kttle refpirsLtioh ifj any at alL They are then in a 
fort of fleep or lethargy, in t ftate between life and 
death; ITie fait and the vifcid humour which tran- 
fyite from their bodies gfo^ hard by the cold^ and 
&)rm a ipecies of cruft around them. In this ftatd 
the pores of their bodii!s are contraded c(nd in a man- 
ner (hut : the vital fpirits are concentrated in the in- 
terior parts of the infed, and thej^ lofe nothing of them 
by tranfpirationi As they make no motion* nothing 
is diiEpated : they remain always in the fame ftate^ 
and hate no occaiion to refpire in order tQ acquird 
new ftrengtbi 

. We cannot fufficiently admire tte goodneft of the 
Creator in providing for tjhe wants df his (^-eaturesi 
if air is neceffary for their exiftence, he gives it to 
them. The c(u£ility and quantity of this cannot be 
the fame for all animals 1; be gives to each the organs 
heceffary for inhaling juft whit is fufEc^ient for tbem^ 
imd the kind that Aiits them. He weighs and def- 
tributes it to them as it were by meafut^* Men en- 
joy this precious gift in the fame way with infe^ j 
but how few are there who have given themfelves the 
trouble of teflefting on a benefit without which it 
would be impoffible to live. How have they tcqif.ted 
flim for it ? From our birth we have breathed, thi 
iir is common to all animals, and they enjoy jt with* 
but labour or eipence ; and therefore infUad of be- 
ing gratefol, men become, infenfible to fo precious 
a gift. A« ^2ich infJDlratiDn and each expiration are 
fo many authentic teftimtoies of the power^ of the 
wiidom and the goodnefs of God, there is not a 
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moment of our lives which does not invite us to ce- 
iebrate his perfections and to exprefs our own grati- 
tude. Ihe Plalmiit was penetrated with the juftice of 
this reflection. '^ Let every thing that hai;li breath 
.** fays he, praife the Lord.'* ^^alm cl. 6. 



CHAP. VL 

Of the generation of 'Insects. 



^\^HEN a living creature produces another of the . 
fame fpecies with hfelf, we fay that it has engenderecj 
it. All generation is preceded by an intercourfe be- 
tween the male and the female. This is a general 
Tule from which infefts are not excepted ^ the only 
difference to be remarked with regard to them is, that 
the way in which the male infefts couple with the fe- 
males is different in different fpecies. However, this 
commerce fecundates the female and puts her in a 
condition to lay her eggs when the feafon has arrived. 
The Ephemera is fingular in this point ; for it is only 
after the female has depofited her eggs on the fur- 
face of the water that the male fecundates them. 

The variety among the eggs of infers is incre- 
dible : it may be faid to equal the number of fpecie?. 
Wirhout confidering the difference in their fize, I 
fiiall only remark the moft (Iriking diverfities among 
them whether from their figure or colours. The 
moft ccmmon figures are the round, the oval, and the 
conic ; but it muft be attended to that there are fome 
more and fome lefs fo, and that fome approach more 
to thefe figures than others. As to colours the dif- 
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ference is more ftriking. Some like tbofe of fomej 
fpiders have the fplendor of little pearls ; others like 
thofe of the filk-wcrm are yellow and of the a lour of ^ 
grain of raillet. Others' are of the colour of fulphur, 
of gold, or of wood. Laftly there are fome green and 
brown, and among thefe iafl there are various tinges 
of brown, fuch as yellow iih brown, reJdifti bro\ni, 
phefnut, &c. 

The matter which thefe eggs contain i$ at fir ft ^ 
liquid fubftance, and afterwards forms the infcft, 
which is very artfully enclofed in the ftiell. There 
it remains till the fupcrabundant humidity is dlffipat- 
ed, and its members have acquired ftrength enough 
to break the egg, when it comes out. At this period 
it makes a hole in the fliell raifes up the little broken" 
pieces, flretches forward thehead, v» hich hitherto had 
been bent in towards the beliy ; difplays its antennae, 
^nd puts them in motion ; brings out its legs one 
pair after another, attaching itfelf with the firft pair 
to the egg, till the whole body is drawn out. 

All infers do not remain equally long in the egg. 
A few hours is fufficient for fome, while i; requirea 
niany days, and even majiy months before othera 
break their prifon. Eggs, ^yhlch during winter have 
been in a warm place, foon lofe their humidity and 
are h^^tched prematurely. It is worthy of remark, 
and muft not be forgotten, that thofe caterpillars 
which live on green vegetables, never leave their egg^ 
till the herbs and leaves they feed on are fufTiciently 
advanced. Providence has been careful to provide 
for their neceffities, and to infure them of food ihq 
jnoment they wane it. 

Another circumftanc? not lefs remarkable, is that 
piany of thefe eggs, notwithftandhig their minutenefsi 
and delicacy are able to refift both cold at^d wet 
whicli do not deftroy theni* But even though num- 
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bers of them fhould be deftroyed, that lofs wduld be 
eafily repaired by the fertility of the females. One 
infeft generally lays a great number of eggs ; from 
thirty to fixty andev^n fome hundreds. This I learnt 
by the following circumftance. On the 6th of June 
1736, a forefter brought me Jt butterfly, the upper 
wings of which' were dark, fpotted with eight white 
fpots, and the under wings orange coloured. I fixed^ 
It with a pin'to a board, and on the afternoon of the* 
fame day, found that it had laid four hundred and 
thirty one eggs of the fi2e of a grain of millet, which 
refembled ftnall pearls. At firft they werfefoft, as I 
eafily perceived becaufe they were flat on that fide 
'which refted on the board, and refembled the top of 
a loaf. Theit figure cannot be obferved while they 
lie one vtpon another; they mufl: be detached to have 
ia diftinft view of them. In ten minutes they became 
fo hard that when they were pierced with a pin they 
cracked like the fliell of a puUet^s egg. The liquor 
that iflued from them was whitifli like water. When 
put into the microfcope, they appeared femi-tranfpa^ 
rent like a hog's bladder. The next day the fame 
butterfly had laid 170 eggs making in all fix hundred 
iind one. 

The obfervation I have juft made to fhew the fer* 
tility of infeOis wiH likewife prove that eggs are ^ 
foft when difcharged by the female ; this I was 
convinced of likewife by another experiment. I 
took a butterfly of another fpecies which I fixed 
to a board like the other. As foon as it had laid an 
egg I touched it with the point of a pin, and found 
that I could make little pits in it, nearly a$ in a blad* 
der which is not quite blown. Some /. -'nutes after- 
wards thefc eggs became hard, and when 1 preflTed 
them fl:rongly, they broke in feveral places^ like the 
eggs of a puUeti ' - 

Ha At 
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Ai firft hdthiag is feen but an aqueous rtizttet^ £ 
Kttle time however difcovers in the middle, a darfe 
point which afterwards becomes the infeft. In thisf 
It is entirely enclofed, but it cannot be perceived with- 
out the aid of a good microfcope^ Under (he hard 
fhell of the egg is found a pellicle, fine and delicate, 
in which the infeft is wrapt up as in a njtatrix. It- 
is there rolled up with fo much art, that notwithftan- 
ding the fmallnefs of its apartment it has abundance 
of room, and is fufniflicd with all the members ic 
ought to have. Whea we view the furpriling com- 
paftnefs" Jirid difpofitton of the whole, we cannot fuffi- 
ciently admire the wiWom of him who has confined 
fo mtich matter in fo little fpace. The infeft as I 
have already faid remains in this ftate till having be-^* 
come larger it acquires ftrength fufficient to burft it$ 
prifon walls and to cpme forth^ 

The little care which infeSs rake of their eggs de- 
ferves the reader's attention. After having depofited 
ihem, th6y leave them, and go away without any 
further concern ; they refign the labour of hatching 
them to the nature of the place where they are laid^ 
and to the heat of the fun. fn due time the eaterpiU 
lars iflue from the eggs without any defence againft 
the injuries of the air* By this they are drftingmlli- 
cd from the reft of all other animals. A woman? 
nourifhes and protefts the child in her womb for nine 
ftionths; the females of quadrupeds do the fame witl^ 
their young ; birds lay their eggs in nefts, and hatch 
them with the moft diligent and painful incubation^ 
Fifhes alone in this refpeft refemble infers; they 
lay their fpawa upon the ffiore without any other 
precaution than that of chufing a place they think the 
moft proper for depofiting it in ; they then abandoa 
it, and the y^ung are brought forth without the aC- 
fiftance of their parents. 

As 
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As infers produce fuch a number of eggs it is eafy 
io conceive that there muft be a proportionable nun*- 
feerofthe animals themfelves- It is no doubt for this 
xeafon that the Scriptures compare numerous armies 
to infeds. The author of the Book of Judges m 
order to give an idea of the multitude of Midianites^ 
and Amalekites, fays, that " they came with their 
•' cattle as grafshoppers for multitude, and they en-^ 
" tered into the land to deftroy it.**— Judges vi. 5* 
The Prophet Jeremiah makes the fame compariloa 
in fpeaking of the troops which Nebuchadnezar was 
to bring into Egypt. '* They fhall cdme againft her 
** with axes, as hewers of wood* 1 hey fiiall cut 
** down her fQreft, iaith the Lord, though it cannot 
** be fearched, becaufe they are more than the grafehop- 
•* pcrs, and are innumerable.'* Cap? xlvi. 22,23^ 
The miferies that were to aiflifl: Nineveh the great, 
are reprefented by Nahum under emblems drawa 
from infeds* * Make thyfelf many, fays that Pro- 

* phet, as the canker-worm, make thyfelf many a» 
^ the locufts. Thou haft multiplied thy merchants, 

* above the ftars of Heaven ; the canker-worm fpoi- 

* leth and flieth away. Thy crowned are as the lo- 

* cufts, and thy captains as the great grafshoppers, 

* which camp in the hedges in the cold day, but 

* when the fun arifeth they flee away, and theii place 

* is not known.* Chap. hi. 15,16,17. 

One thing which contributes greatly to the prodi- 
gious multiplication of infeds is the httle time they 
require from their exclufion by the parent female to 
their being capable of laying eggs themfelves. This is 
fo rapid 3s to have given occafion to a vulgar faying 
that the loufe may be in four and twenty hours a mo- 
ther, a grand-mother and a great grand mother. We 
muft not therefore be furprifed that infe£ts multiply 
fo remarkably, and that fuch paips are requifitc to de- 
ftroy them. ' 

^What 
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What I have faid in this Chapter might fufnifti a^ 
bundant matter for refledtion. It is allowed that in-* 
feSs are deftitute of rcafon ; the wifdom therefore 
of their conduft, the juftnefs of their precautions, 
and in a word every thing they do which is agreeable 
to reafon, does not proceed from themfelvdj. Froni 
whom then do they derive it ? Who hatn taught 
them the feafon and the manner of propagating \ht\t 
fpecies ? Who hath direfted them' to lye wiih fuch 
compaftnefs in their eggs without being in the Icaft 
tincafy ? How do they know the precife moment when 
it is proper to iffue from their eggs ? Who hsiih pfc* 
fcribed to each fpecies the number of eggs it is td 
lay ? Who hath endowed them with the power of rc- 
fifting the inclemencies of the weather and of coming 
forth without incubation ? One muft be wilfully blind 
Hot to acknowledge in thefe traces the hand of an all 
powerful Being whofc wifdom is Unfearchable* Whd 
but he could have made them capable of fo vMof 
different funftions, and have endowed them with in- 
ftinft to perform them ? A great number of eggs of 
rnfefts perifh, and animals devour another part; 
Had not providence fupplyed the lofs by the promp.' 
titude with .which they encreafe and their great ferti- 
lity, the various fpecies would have been id dangef 
of perilhing, or at leaft would not have been produ- 
ced in fufhcient quantities to feed the other aniniat^ 
that depend on them; 



CHAP. vn. 
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CHAP. VII. 
Of the Transformation of In$ect^ 



Th£ fubjefl: I am to treat of in this. Chapter is fq 
fingular, that it is peculiar to infefts alone ; and as 
there is nothing refembiing it among the other ani- 
mals, it deferves our particular notice ; and the ra- 
ther becaufe if we are not attentive to the tiansfor- 
inations of infeds, and do not know exaftly all the 
forms which the fame individual fucceflively affiimes, . 
we fhall be in danger of making two or more infects 
pf one and the fame animal. 

It IS not the adtual fabflance of the infefb which 
undergoes a transformation ; it is merely the exter- 
nal form which is changed. The parts it is compo- 
sed of, after its metamorphofis, are enveloped and 
mafked as it were under different (kins, from which 
the animal difeng'ages itfelf, fucceffively, as it grows 
in bulk, and at laft appears with all the members ne- 
ceffary for it in its laft ftate. When the period of 
transformation arrives we often fee caterpillars quit- 
ing the leaves and plants they have hitherto fed on, 
and tranfporting themfelves to a more commodious 
place. Some however do not abandon their firft fi- 
tuation, but attach themfelves to the ftems or branch- 
es of the plant which has formerly afforded them pro- 
teftion and fuppopt. Then as if loathing the food 
ih^y had at ^ft greedily (devoured, they ceafe altoge* 
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(her to eat. So drift a faft is undoubtedly ncceflary 
to prepare them for the change they are about to 
ondergo : and this feems the more probable as they 
difcharge all the faeces their inteftines are filled with, 
Ibefore they attempt the change. 

The metamorphofes of all infefts do not refemble 
one another, but are generally divided into four dif- 
ferent claffes. The/ firft comprehends thofe infeft^ 
which after being formed in their egg, without the 
aid of food, and which after having takeri^ by the e- 
▼aporation of the fuperabundant humidity, the ne- 
ceffary confiftence, quit that ftate and iffue from the 
fiiell under the form they are to retain during life, 
without undergoing any other transformation. To 
this clafs belong fpiders, lice, fleas, the onifci, th^ lu- 
. li, &c. The transformation of the fecond clafs con- 
fifts in this, that the infecl which was encloftd under 
a difguifed form in an egg, apd without food, after 
liaving been fortified by the evaporation of the fuper^ 
abundant humours, leaves the {hell and appears under 
the form of an Infeft without wings with all its other 
appropriate members ; which in this ftate eats and 
grows till having entred a fecond.time into what i§ 
called the Nymph ftate, it iflues from that ftate with 
wings and is capable of propagating its fpecies. I in^ 
dude in this divifion, ants, dragon flies, grafshoppers 
crickets, the mole-cricket, cimices, aquatic flies, &c. 
In the third transformation, the animal, after having 
iflued from the egg where it ^Ifo Ij^y in a difguifed 
^hape, and without food, appears under that of an 
infefl: which eats and grows, while the members of 
the animal into which it is to change, are formed 
tinder its fl^in, which it at laft quits, and becomes a 
nymph or chryfalis ; and then after the evaporation of 
the fuperfluous humidity, is transformed into its laft 
ftate, which is that of a perfeft infed. This clafs 
includes bees of all foits, gnats, beetles, butterflies, 

and 
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and mT)ths, In the lafl fort of tt-ahsformsition, the 
infeft, after having afrived at the nymph ftate, like 
thofe before mentioned, does not diveft itfelf of its 
Ikin in order to enter into that ftate, but aflumes 
the form of a- nymph under its ikin, where it conti- 
nues Ihut up, till quitting two (kins at onre, it comes 
forth in its perfeft ftatCi This is the metamorpho- 
fis which flies, Ichneumons, Eifr, undergo* 

feefides thefe changes, infefts fevetal times caft 
their fkins ; but this does hot happen to them all at 
the fame time or in the fame way. Some, as fpiders, 
change their (kins only once a-year ; others as grafs- 
lioppers, and the cabbage caterpillars change it four 
times ; and others-even fix times. The greater part 
quit it entirely, but fome retain it attached to the ex- 
tremity of the abdomen, and carry it over their head 
to defend theiti from bad weather, or other infects 
their enemies. ITiis is the cafe, as Frifch- obferves^ 
With the CalTida nebulofa. The manner in which 
they diveft themfelves of it, varies alfo according to 
the div^rfity of fpecie?. In fome it is rent near the 
top of the head, and the infeft puts it off as one 
draws off a ftocking. In others it is firft torn under 
the belly, and they throw it over their head as one 
does a (hirt. The fpoils of many infefts preferve ex- 
aftly the (igure of the animal, which is particularly 
remarkable in thofe of fpiders. Some of thefe ca(t 
Ikihs, are lifted intetnally with a white membrane 
much more delicate than the outer one. When 
thrown off, they are fcmetimes fo contrafted as not 
to retain a third of their former length ; at othe' 
times they appesfr fwollen, aitd difcover nothing b 
the hole through which the infed made its exit, ^i^ 

, not 

When the infeft has thrown off its laft (kif the. 
pears in the ftate ofa nymph or chryrali^-^'^ichf. 
^ - 1 method 

- . , of . 
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, are only covers under which the animat it formct^^ 
and which it preferves till it has taken its natural fhape. 
Thefe nymphs are foft at firft,and contain fonre liquid 
matter which ih time evaporates^ and they acquire 
more confillcnce^ but in geoerad they are very thia 
and £r<^gile«i 

, infefts in thi^ (late may te divided into twa claffeg. 
There are fcrnie of a conical (hape, almoft of the fi- 
gure of a datej others of an angulated form, with (harp 
corners at the rings and auterior part, and little eleva- 
tions at thefe corners. There is a great diverfity ia 
their figure. Without mentioning thofe that are of 
the form of a date, fome have the app^raAce of a 
child in fwaddling cloaths laid in a cradle ; otherr 
have the face of a man. Others refemble the head of 
a dogy a cat, a bird^ a moufe with its tarl, and even oi 
the Ukk& kfelf which is to-.proceed from it. 

The Hmbs of infefts are not folded with left art m 
chryfalids and nymphs than they are in the egg. It 
is wonderful to fee the artifice with which they are 
difpofed, and the wifdooi which has- contrived w 
lodge in fo finall » fpace, fo many different members 
without hurting them, or producing the leaft confu- 
' fion. In fome we may perceive externally all the 
limbs of the animal it enclofes; others are fo tranfpa- 
rent that the iufeft is eafily cHfcoverable Upon look- 
rng through it : but others mud be opened before we 
can judge of the infed they contain. 

ii* Great variety is remarkable, in the colour o^ chry. 
theilids.. Brown, yellow, red, green, whke, violet and 
tindeck are the chief; but it muft be obferved that 
nympfc colours appear in various degrees, and that 
the iupe different (hades of them may be perceived iff 
ftate, wnt forts of chryfalids, and m fome mingled 
includes Imuch art, that the eye is aftonifhed in view- 
\ The ancients imagined that the beauiy of 
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Ac colours in a chryfAliswas a proof of the beauty 
of the infeft it coutaioed ; but nothing is more den 
ceitfi^l; we might as well fay that the beauty of a cra- 
dle was an indicatioa of the beauty tf the child that 
ilept in it. Befides, experience teaches us that a 
plain infed very often iffues from a gilded chryfalis^ 
while another with a lefs fpecious appearance often 
produces a very gaudy one. 

No iriotion is perceived in forae of thofe infefts ^hile 
they pontinue in this ftajye of transformation; but as this 
incapacity of moving tbeipfelves might expofe them to 
be devoured by their enemies, they IheUer themfelvea, 
under a ftone, a root, or a piece of wood. 'This is 
not all^ they, make that fi Je which is expofed, fo rouni 
^d tenfe, that worms cannot lay hold of them* They 
are not however all njotionbfs. Some fpontaneous- 
ly agitate themfelves, and others do not move except 
tney are touched. Thefe laft, on fuch occafions move, 
their abdomen and fhake their heads as if to. defend 
themfelves, and intimidate their enemy. Thqre are 
iikewife fome fas the Dytifcus latiflimus) which when 
turned upon their back, inftantly replace themfelves, 
in their firft fituatipn. Others, (as the Coccinella 
ieptempundata,) turn themfelves round for fome 
time. Others though they are in general motionlef^, 
if they, are taken into the hai\d, feem to be revived 
by the heat which puts their humours in circulation, 
and makes them perform various contorfions. But. 
neither the one nor the other take the leaft nourifh- 
ment during the time they continue in the pupa 
ft»te. 

The precaution of choofing a convenient place in 
order to preferve themfelves from injuries, does not 
always appear to them fufEcient ; they fortify the 
place they have chofen with a kind of enirenchr 
Wgaj ajgaiuft attacks from wuhout. The method 
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of foTie* IS to fufpend themfelycs by the talf to 
rfireads which they draw from then* own bodies,. apd 
thus they are fafe from the attacks of creeping in- 
fefts, and they hold fo firmly by thefe threads that 
they are not eafily detached.' Others weave around 
them a w'eb with large mefhes, nearly refembling a 
fifher's net : this keeps at a difiance from the centre 
fuch infeds as mi^ht injure them^ and prevents their 
being hurt by the fall of any bodv. Thefe two pre- 
cautions are peculiar to thofe onty whicih have (king 
fufficiently thick to refift the intlemencies of the. 
wea-'^her. 'ITiofe which have not the fame advantage 
cover themfelves with a particufai^ fort of web. Some 
fpin coOes of lifk, others difcharge fron^ the pores 
of their body a fort of long wool which covers then^ 
during all the time they remain in the nymph (late. 
Many f.rtify thele cones with their lairs, which they 
divert themfelves of, (as the Phalsena ^aja ;) and 
thofe that have no hairs^ and alfo want filk, gnaw 
pieces of wood, and employ the fmall bits in forti- 
fying the infide and curfide of their manfion, as is: 
the praftice of }h^ Phalaena aceiis. Some of thefe 
cones ^re fo hard and fo well ccnftrufled th^^t they 
are with difficulty torn ; they may b^ properly com- 
pared to parchment. To conneft the threads toge- 
ther, they nioiften them with a fort of gum vjrhich if. 
fues from their bodies, and which gives their work 
the necelTary degree of hardnefs, I'he cones are not 
all of the fame figure. The greater part are oval ' 
or fpheroidal, but there are fome that reprefent an 
egg cut longitu^itially, . They are attached by th? 
flat fide to fomething foljd which may contribute to 
their fafe y. The precautions of fome are not confined 
folely to mis external one : in order theb^ter to (hel- 
ter themfelves againft the inclemency of the weather, 
ihey cover it wiih a leaf, or many leaves gathered toge- 
ther ; others ent^r into the earth and hide themfelves 
there, but for fear of its falling, they either plafter the 

- walls 
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grails of their refidencse with a foxt of vifdd f^b^a|ica 
or line jhem with filk. . ^ 

The period of their cha^e wto. chryfelids ,op 
nymphs is fixed. Some change iu May, fome in 
June; others iu July, Auguft and September* .TThc 
time of emerging irt>m this fta(e is alfo regiilatedi 
^me remain in it, only twelve days, while othfers coa-. 
tinuc fifteen, fixteen or twenty. .Some do not get 
free frtjm their prifon fo foon, but are detained there 
three weeks or a month j others even two manthai 
others fix, others nine, ten, and even fome a^wbok 
year ; as the Phalsena Abfynthii. It is eafy thea 
H> conceive that infeds muft iffue from their cones 
in different months of the year. We find t^em ap* 
pearing in the months of February, March, April^ 
^ay, June, July, and Auguft, and even in Novem^ 
ber and December. Some ilifefts have' this jremark4 
jible property, that they produce tw6 broods that if* 
fue from their prifon at two different feafons of the 
year, and preJent themfelves on the theatre of the 
world ; for it defer ves particular attention, that they 
never come forth, but at the time when there are 
plants and leaves fufficient to furniih them with food« 
lYithoyt this wife ordination of the providence of 
Qodj thefe little creatures would perifh at iheir 
birth. ' 

M?iy I not now be allowed to a(k if ihefc transform 
xnations can be the tf[p(^ of pbance? If they were, is it 
poflibie that there could be fo much, regularity .and 
order in the different particulars neceflary to operate 
futh wonderful metamorphofcs ? Whatever is the 
effed of chance is fubjeft to no fixed, no determi- 
nate order. To day it operates iji Ohe way, to mor- 
row in another, but here all is regular without the 
fhadow of variation. Who is it then who has 
taught thefe infeftsto accomplilh what is neceffary, 

pach 
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ca^tv aeeopding to it3 fpeeies, for paiiing from 0fi6 
ftate to another? How do they know that in or. 
der to 'defend themfelves, they have need of a cone 
more or tefs ftrongf according to the greater or 
kfs degree of delicacy in -their conftitution ? 
Whence comes it that thefe animals, without the 
aid of Teafon, , are found folded In their cones, with 
lb much' art, that however narrow their, manfion, 
they have enough of room, although were their 
members extended,^ thre^ times the fpace would not 
be fufficient to contain them ? From whom do they 
receive -that fagacibus forefight, which prompts theta 
to- take the proper meafures for fecuring themfel^s 
igSLinil external injuries ? Who hath inftruSed them 
to choofe the moft fafe and proper places for under- 
going thdr changes ? What artift has taught them* 
to weave their various webs, in which the chryfali^ 
is at foftiy laid as if it were' on down ? By what 
iBeans are they informed of the precife time when 
it is neceffary to conftrud their habitations and to 
retire to them. Whence comcsi it that the perio4 
of remaining in their cones is fo regulated that 
they never leave them except \n the- feafon when 
they are fure to find food ? I cannot but acknowledge 
in all this, diftind traces of the boundlefs wifdom 
of the Creator. No, a blind caufe could not ope- 
rate fuch wonders ; it muft be infinite, and fove-^ 
reign intelligence : and fince infedts are incapable pf 
fo many perfeftions, it can be no other than a Deity 
who has created them, and who governs them by 
bii Providence. 
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C H A P. vin, 

I 

Of the Sexes of iNSECts^ 



\JaDERN pRilofopfiers as I have already remarlced^ ' 
have well obferved that infefts are produced by genc- 
rarion. The experiments they have made qa this 
ftibjeft, have even taught them to dHlihguKh the 
males' from the females, and they have defcribed 
the marks by which they are to be known* The 
detail of th^e marks is the fubjeft of this Gh^ 
ter. 

In the iirft place the male is di(Ungtti{hc4 from 
the female by its fize* He is generally ftor- 
ter and more ^nder than the female, which is 
undoubtedly the ieffeft of wifdom in the Creator. 
The females being obliged to carry a great number 
of eggs, It was neceffary that they fliould be target 
and thicker than the males that they might have room: 
to lodge their eggs. 

They afe alfo diftinguifliable by their antennas^ 
Thofe of many males are pectinated, of .the females 
plain. Lifter obferved that the males of fpiders hate 
eight eyes .with knobs at the extremities of th< an- 
tennas which the females have not. The antennas of! 
feme other infects are diftinguiihed in the fame way. 
Thofe of the male are fmaller, ihorter, and more op^ 
polite tQ each other* 

• The 
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The w'*"Ss s^^ ^ ^hird difcrimmatlng mark be- 
m ) male. In fome fpecies the 

male only is fumiflied with them, the female either 
Wants them altogether or has them very (hort. In 
other fpecies Wiier^bofh ftxesTiaVe wings; there are 
fome which bear on thdfe wings the charafters 
of their fex. ' On thofe of the male are perceived 
fmall fpots which are not found on thofe of the fe- 
male^ 

Infedls which infert theif eggs it)to the bark of 
trees, into the earth, into the fubftance of leaves, or 
into other mfefts, are furnifhed with a tube longer or 
fiiorter foi* the purpofe of penetrating to fhe place 
.where th^y wifli to depoHt them. This tube, which 
ferves as a paffage to the eggs, affords another mark 
of diflinOion between the faxes. As the male has 
no occafion for it, the Creator has bellowed it only 
on t^e female. 

* W* difcover the fexfcs like^ifc often by their ccr- 
lours. The beauty of the male generally exceeds 
that of the female, his colours being more brilliant 
and fliewy. This rule however is not without excep- 
tion, for the females are fometimes more beautiful 
than the males. 

Laftly, they are diftinguifliable by the foundof their 
voices. This feems to have been bellowed on fome in- 
fers folely to procure theni the means of approaching 
^ach other for the purpofe of generation : and therefore 
th6 male alone has organs proper for producing a 
fmall found in order to attraft the female. This rule 
however like the former is not general There arc 
<ip>eGies of infeds in which both fexcs are provi- 
djpd with the organs nfcceifary fot producing this 
found. 
t It 
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It IS not witWiit reafon that God has thus impref* 
fed marks of diftinQion on the different fexe$ of ani* 
inaU. He has provided in this way for their multi-i 
plication, to which the male as w-ell as the female ard 
incited by an inftinfl fo natural, that they fufFer if 
they do not indulge it. It tannot be doubted that 
this is the immediate operation of the Deityj on this 
point the Scripture is decifive. After having rela- 
ted the creation df man, it adds that '* God cfea- 
*' ted them niale and female, that he blefled them, 
** and commanded them to increafe arid multiply, 
** and replenifli the earth." Gen.- 1,27,28. Shall 
we fay that this law refpeds man only, and that in- 
lets are excepted from it, becaiife there is no men- / 
tion made of them ? the contrary will appear evident 
from the feventh Chapter of the fame book. God 
irfltated againft the human face, refolved to deftroy 
them by the waters of the deluge. But as this could "f i 
not bt done without exietminatin]^, at the fame tiine^ 
all the terreftrial animals, he commanded Noah to 
take a pair bf each fptfcies that they might replenifli 
the world anew. *' Of every clean beaft, faya 
*' he, thou flialt take to thee by fevetis, the male 
** and his female ; and of beads that are not clcaa 
•* by two, the male and his femafe. Of fowli? 
*• alio of the air by fevcns, the male and the female.'' 
and why ? *' to keep feed alive upon the face of all 
** the earth.*' Gen. vii. 2,3. That mfeflis are com- 
prehended in the number of thefe animals is evi- 
dent. * In the feventeenth day of the fecond month 

• Noah and his family entered into the ark 9 they 

• and every beaft after his kind, and all the cattle^ 

• after their kind, and*evJry thing that creepeth upon 

• the. earth after his kind, and every fowl after his 

• kind, every bird of every fort. And they went in 

• unto Noah, into the ark, two and two of all fleft, 

• wherein is the breath of life. And they that went 
^ in, went in male and female of all fleih as God 
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* had commanded/ Gen. vli. ii-id. tnfe^sf 
therefore are not excepted from this general law. 
God hath m^de them ta prefetve their fpecies by 
the intercdilife of male with female i God hath en- 
dowed them with the proper organs for this purpofe. 
God in fliortj hath bleffed them like the other ani- 
mals that they may multiply and repreniffi the earths 
The efFe£t of .this benediction has fubfiftedfor thou- 
fands of years without our being able to obferve any 
alteration. What exalted idta ought not this to 
give us of the power and wifdom of him who hath 
eftabhfhed fo permanent a regulation, and which 
• has not fuffered any interruption ia ^e eoarfe of fo^ 
long a fucceflion of ages I 



CHAP, IX. 
Of TMs Abode of In^ectsji' 



TPherb is hardfy ^ny fobftance m liature whicft 
docs not afford a lodging place for infers. Of this t 
mean in the prefeht Chapter to convince my readers. 

Water is not an element proper for every fort of 
animal • Thoie whb are not furnifhed with organs 
that fit them to inhabit it^ perifli in a feort time, 
when by any accident they fall into it. If it had 
not pleafed Grod to form creatures capable of fuf- 
taining life in that element it would havc-been dcfcrt; 
but befides fifties of every kind, he has created^ ae 
great number of infetts to inhabit the waters.. 
As among thofe there arc many which cannot live 
but in fait water, fo among thefe there are many 
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which iffould perifh in frefli waters. On th^ other 
hand, the fahnefe of thefca would kill many which 
cannot, live but in freft waters. Hot fprings, in 
which a perfon cannot hold bis hand without being 
burnt, would fecm to be a very improper abode, for 
living beings ; and yet there are infeds found, which 
live and thrive in them, and die when taken elfe- 
where. |t is well known that thefe little crea- 
tures very much dread the cold, which generally be- 
numbs them ; woujd one then expeft .10 find fome 
in fnow ? We know likewife that oflfenfi.ve fm^ls and 
oily fubftances are injurious to them, yet fome inha- 
bit the water of dunghills, in which both thefe in- 
conveniences are united. There are even Natural- 
ifts who pretend to have difcovered fome in fir€ ; ' 
but I doqbt the truth of their obfervations. Fire is 
jm element which deftroys and diffolves every thiiig J 
how then (hould an infed refift its a^ion ? It is very 
certain that they are found both in natural and arti- 
ficial liquorst The curioys have perceived them in 
the bleedings of the vine newly drawn, in wine, in vi- 
negar, and in infufions of every kind ; a phenomenon 
the more furprifing as the greaieft part of infeftshare 
an averfipn at every thing which is acid or pungent, 
as fonie of thefe liquors are. Laftly there are amphi- 
bious infefts as well a^ other anjimals. Many fpecits 
live equally weH in water or in air. They delight 
10 be in the vicinity of water, on the furface of which 
they are feen flying, and f^ivc for food to the animus 
of both ^lements^ 

The earth, both in it& furface and below it, i$ not 
lefs peopled wiih numbers of infeds than the waters. 
Some have no other domicile than below the furface 
of the earth ; others may retire thither for protec- 
tion againft the rigours of winter ; hence many 
derive the names which diftinjjuifti them from other 
fi>ecies* For example, we call tl^fc flies, larvx andipi- 

K a ders . 
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ders which Hve in the earth, land infefts, to diftinguiflV 
them from others ofthe fame kind that Hyeelfcwhere. Ik 
is not indift'erent to them what foil they, make ufe of; 
they are feen feeking with anxiety for that which is 
fitteft for their purpofe, and there they fix, Others 
make vaults underground, through which they creep 
and walk j others content themfelves with a hole 
which they fabricate with wonderful art, and in which 
they npftle. Grafshoppers delight in a dry foil, and 
crickets love to dwell in walls conftrqfled of mud. 
Earth newly dug, fwarms with infcfts, fome of which 
feed on the roots of plants, and others on the 
learth itfelf. Some llye only in fandy foils, o- 
thers only in that formed of rotten wood. Some 
lodge in the fat and putrid earth of dunghills,- 
find find what is neceffary to life in a plade which 
would kill other infefts, |n this cl^fs 1 rank flies, 
fome beetles, and the larvse of dunghills. Others 
feek their food in the excrement of animals, and are 
found ia It both before and after its exclufion. Some 
put themfelves under ftones which ferve them as a. 
canopy ; while others gnaw them, however hard, 
till th^y have expavated a hole in which they can 
lodge. I^aftly they are found in vaft numbers on 
the furface of the earth ; fuch are the land pulices^ 
graf^hppperp, millepiec}$, ^c. 

There is hardly a plant which does not nourift 
fom^ infefk. Some people even affirm that each has 
fi fpecies of infeft peculiar to itfelf 5 but it alfo ofier^ 
happens that tlje fame plaint ferv(?s ^s a Tefidence to 
many fpecies of thefe little animah. Some creep i(i 
fhe grj^fs, or ponftruft in it dwellings for themfelves. 
Others lod^re about the roots of plants, or fabricate 
fmall apartments near them ; fope l?^ly harbour 'm 
the bujbs of flowers, 

llie grafs isf like a large carpet on which many 
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fpecles of infefts are found. The larvae of -all forts 
pf iufcfts are found on the wormwood,- the 
cabbage, the borrage, the nettle, on fennel, flax, 
ground ivy, mothenvort, chervil, mint, crefs, orach, 
buglofs,' melilot, anife, plaintain, and fpurge. Soirie 
lodge between the two membranes of the leaf; the 
under one ferves them for a bed, the upper for a co- 
vering. Others which have derived their name from 
the circumftance, roU up the leaves like a -cylinder; , 
attach the different folds with a thread which they 
draw from themfelves, and fhut themfelves up in it. 
Laftly fome are foun(d fixed on flowers. The anemone, , 
jhe flowers of the wild crefs, of hyacinths, July flow* 
ers, larkfpurs, rofes, violets &c. ferve as a habitation 
for many fpecies, 

Nothing is fecute agafnft the voracity of thef<? 
importunate guefts ; they fpare no fort of fruit whe- 
ther dry or green. They are found not only on 
the leaves, the ears and ftems of corn, but alfo in 
the dried grain ; fuch as peafe, beans, oats, &c. and 
|n ihe bread made of thef<^. * v 

They mount up on fiirubs and lodge there. They 
delight in the hawthorn, the elder, the goofe-berry, 
the quince, the vine &c. Some keep themfelves on 
the ou^fide of the leaves, while otliers penetra^ 
within, between the two membranes, attach them- 
felves to the flowers or infinuat^ themfelves into 
the wood itfelf, and there caufe fmall excrefcences. 

The larger trees are worlds peopled with various 
fpeciesofinfefts,and there islhardly a part of them which 
thefe little animals do not atfick. Some that hsive 
acquired the name of ambidonet, do not confine them- 
felves to a fingle tree, but go from one to ariotheV, 
feemingly defirous of tailing all. Others are more 
fonflant, ^4 a;tach themfelves to the root, the bark 
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or wood of the tree, and keep fixed there* Th« 
lade of theC? laft varies. Some prefer green to rot- 
len wood, others elleem dry wood before what is 
;moift» and are better pleafed uith thofe places in 
Jiyhich corruption has begun, than with thofe that 
are found. Some live on the leaves of trees, as the 
Jime, the mulberry, the alder, the willow &c. Some 
/nfmuate themfelves within the parenchyma of thofc 
ka^veSi and live between the two inembranes whic^ 
cover them, while others aye the caufe of an excref- 
jcence in which they lodge. Thefe are of many fpe- 
cies ; and it is eafy to know them by the different 
/orm of the cxcrefcence they live in, Some make 
jit of a round form either on the upper furface of 
the leaf, as thofe on the beech, or on the under 
furface like thofe of the oak ; fopie on the margins 
as thofe of the willow, others giv^j it the (igVire of ^ 
.cone like thofe on the lime. The flowers tof trees^ 
J^ve likewife their inhabitants, Infefts are found 
pn' thofe of the cherry, the apple, the plumb, the 
hazle, &c. nay, they penetrate the fruit, J^d fpoil puf 
apples, pears, figs, cherries, puts, ^c. 

But it is pot plants alone that infedts chufe for 
their abode, they likewife effefl: a lodgement in ani- 
jinals and even in other infefts. U is well knowa 
rthat the ichneumon flies lay their eggs in the bodie? 
^cf caterpillars and fpiders where they are afterwards 
Jiatched. Before this fa^ was perfeflly afcertained 
it was eafy to fall into error, aiid to believe that one 
fpecics of infefts fometimes produced a fpecies 
different from itfelf. Can we be furprifed then 
that fome naturalifl:s (hould advance this para* 
dox ? Some are found attaching themfelves to the 
outfide of another infeQ: without penetrating fur- 
ther ; thus we find a fort of lice on aquatic infefts, 
on bees, butterflies and beetles. Serpents likewife 
nouriih many infers. I have not yet been able to 

difcover 
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dtfcover if animals covered with a hard fljellyfuch as 
crabs, are infefted with any fort of vermin; this i» 
not impoflible, fince fome writers affirm thar they 
have found fuch on (hell fifh. Oyfters ate faid to 
have infects with many feet in them, and we' fee cvi-r 
dently that the fhells of fea fnails and mufcks have 
been eaten by worms. * 

Fifhes though living conftantly in watet, and 
having their bodies covered with fcales, are nol 
exempt from the infults of infeds ; thef^ atladt, 
the moft monftrous whale, as well as^the fmalle(f 
fHh. Some harbour under the fcales, as under a 
roof; ^others attach themfelves near the very eyes^ 
and adhere fo ftrongly, that notwithftanding the rapi- 
dity of the fifli, it cannot fhake them oE Others 
infinuate themfelves under the ears of whales, and are' 
there nouriflied } others pierce the flefh, and . peoe* 
trate fo deeply^ that they cannot be feen or expelM 
ed. Some glide into the inteftmes which they pei<4 
vade in all directions ; or fettle in the ftomach* 

Many authors have obferVed that infedks barbouir 
in the feathers of birds ; not however always in-e- 
qual numbers ; for in autumn, there are fewer of 
ihem than at any other feafon. The caufe of this 
may be, that they are then fatter, and that they have 
imparted a good number of thcfe attendants to the 
young they have hatched- Thofe who have the 
care of poultry yards, know that pullets and gecfe, 
are attacked by vermin, and this is perhaps the reafon 
why hawks are fo tormented with them* The birds 
they feize, communicate thefe vermin to them which 
ihey never can afterwards rid themfelves ot If we 
may believe the teftimony of authors, cranes have al- 
fo a great number of infefts aidhertng to them. The 
fame is to be faid of Peacocks, and Turkies ; but few 
birds are more cruelly infefted with them than phca;^ 

fants.- 
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fants. TKey would bfe eaten into tKc bone ty vef^ 
min, were they not to duft chemfelves often, in or* 
der by this means to get rid of their troublefome 
lodgers. Storks and piljgeons are alfo very fubjed to 
tKem. It is faid that there is a bfrd in the Brazils, 
called Taputa, which confifts of nothing but Ikin, 
and bone and vermin. The^infefls do not fix in- 
differently on all parrs oJF the bird they adhere to. 
Some lodge under tKe (khi^ particularly about the 
neck, where the bird cannot eafily get at them \^itl> 
bis bill ; othets on tthe quills of their feathers ; o- 
thets on the wings &c. An attentive obfervef with 
little troubk may ^afily- conviui;e himfolf of thefe 

Infcfts <io not kfs infeft quadrupeds than birds.- 
The Gad-fly pierces the flcin of cows, deer and hogs^ 
and depofits its eggs ) the larvic afterwards neltle 
between the Ikin- and the flcfii. Some are found in 
ibe heads of various animals, but chiefly in thofe of . 
the deer kind. 1 o this fon^e people have attributed 
the annual carting of their hor::s. They infmuaie 
thenifelves alfo into th6 nofes of dItFerent quadrupeds. 
Shepherds know but too well how fatal they are in 
this cafe to the fhcvp they attack. Some penetrate 
even to the intcftiucs, and move there as if in long 
galleries. Such are found in the inttllines of hor- 
les ; but befides thefe, what va(t numbers of infeds 
attach thenafelves exttinally to quadrupeds? Soma 
flies chiefly infeft dog<t, others horu s. Different fpe* 
cies of peJiculi adhere firmly to the fliins of aflTes, 
dogs, horfes, deer, fiie'ep, &"<:. 

Man the moft noble of animals, is a world inha- 
bited by multitudes of infecls. The famous Borelliy 
an author who certainly is intitled to credit, affirms 
that be difcov^red in human blood animalcules of a 
figure fimilar to chat of whales, fwimming in it, as 

in 
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irt i fed fea. Other writers, equally learned and curious^ 
mention larvoe found in the human brain, whicli 
proved fatal to fome, tho^ others were happily relieved 
rrom them. JnfeSs likewife find their way into the 
human fhomach, whence they are expelled by means 
of emetics. Our^ inteftines, are not mote exempt 
from them* than thofe of other animals, as I had oc- 
cafion to mention above. Our whole body, fo t6 
fpeak, is like a ftorehoufe which furniflics food toaii 
infinite ilumber of infefts. Some lodge between thd 
(kin and the flelh where they live at our expence. 
Young children who are not kept clean, are chiefly 
^xpofed to the attacks of vermin j and fometimes it 
has become neceffary to make incifions in order to 
txtra£t them from the nofe, the eye brows, the ears^ 
and the tongues of many perfons. There are fome- 
times animalcules under the fkin of the hand, which 
treep along and make little elevations fimilar to thofe 
made in the earth by a mole. The Indians often 
have the leg and fole of the foot attacked by long 
worms which cannot be extrafted without the great- 
^fl: precaution. If they are broken, and the lead 
part remain in the Hmb or in the foot^ the Itfe of thp 
perfon becomes endangered. There is alfo in thcf 
Indies a fmall kind of ilea called nigUa (Pulex pene- 
trans) which is Kkewife exceedingly troublefome. If 
burrows between the nail and the fle(h of the tdes^ 
making them Iwell to fuch a degree, that it i» necef- 
iary to rtiake an opening in them. One would thinfc 
that the hardnefs of the bones would fecure therat 
from the infults of thefe animalcules j and yet fome 
are found living and feeding there. It is needlefs 
to mention thofe that infeft the external parts of our 
bodies, they are too well known. I (hall therefore 
ftop for a moment to confider the wonderful difco-* 
ireries made by Leewenhoeck ia the femen of ani-« 
ma!s^ 

h That 
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That illuftriouj obferver of nature perceived with* 
his inicrofcope an infinite number of fmall animalaf. 
fwimming in the fpermatic liquor. This difcovery 
made him conjedure'that the ftrongeft and moll vi- 
gorous of thefe animalcules were arrefted in the^ 
matrix, where ^hey were nouriflied, and grew and 
became at laft a perfed fcEtus,. What confirmed him 
the more in his opinion was, fhat in opening a female 
rabbit, immediately after its commerce with the male, 
he found in the matrix a vaft number of thefe Hying * 
animalcules. The obfervations he made on the fe* 
men of different perfons feemed to make the thing 
certain. In that of a boy, there was nothing feen 
but little black points without motion ; white in that 
of a young man fully grown, there were myriads 
moving about with the grcateft adivity. In that of 
old men fome indeed were fbund, but they werc^ 
without ftrength or vigour and almoft dead. Laftly 
in' people that were fterile, thefe animals were not' 
difcovefed, or if they were difcovcred, they were 
deadk 

But he carried his obfervations further, and- 
thought he could diftinguifh the different fexes in 
thefe animalcules; whence he concluded that animals 
conceived males or females according as the differ- 
ent fexes were detained in the matrix, where they 
were foftered, and received enlargement. 

Thefe animalcules ar^ exceedingly fmall, and Lee-~ 
wenhoeck fays, that a drop like a grain of fand con- 
tained many thoufaiids of them. He found them 
fmaller^than thofe globules that give to blood itSired 
colour, and he thinks that the place occupied by a 
grain of fand, might contain' an hundred thoufand* 
Their bodies are round, growing fomewhat thick to- 
wards the head, and gradually diminifhing towards 
the tail, which is five or fix tinies longer, and aboijt 

five 
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tfwe and twenty times more flender than the reft o^ 
the body ; it is likewife tranfparent. They bend it a 
Kttle, and move themfelves like eels in water. There 
is a very great difference between the young of 
thefe animalcules^ and thofe that are come to 
maturity. The firft have the body more slender, 
;the tail three times fliorter, and lefs p6inted 
-thsfn the latter. In the femen of a ram, thofe ani* 
raalcules fwam in a ftring one after another, as iheep 
do in waten 

Many learned men hav^ made the fame obferva- 
tions after Leewenhoeck. In this number are Huy- 
^ens, Andry, Valifnieri, Wolff and Tummig, Car- 
^heufer fliewed thefe animalcules fome years ago at 
Halle in his kdures on experimental philolophy to 
more than fixty perfons. Hartfoeker examined, du- 
ring a courfe of thirty years the femen of a vaft 
number of quadrupeds and birds. He compares the 
fpermatic animalcules of the firft to the tadpoles fre- 
quent in ftagnant waters, which have not yer got feet; 
thofe of hird^ refemble fma^l worins or a very slen- 
der thread. Thefe obfervations made himfuppofe that 
there were only two kinds of fpermatic animalcules 
to wit, thofe of quadrupeds, and thofe of birds. He 
did not deny that there might be diverfities accord- 
ing to the different fpecies, efpecially between thofe 
of man and quadrupeds; but he £aid that thefe were 
pot difcernible on account of their minutenefe and 
:the velocity of their motions^ 

The defenders of thi« doftrine difagree when they 
come to explain how thefe animalcules contribute to 
the generation of the particular fpecies of animal 
which has produced them. Some with Leewenhoeck 
believe that in the intercourfe of viviparous animals, 
pne or more of thefe animalcules attach themfelves, 
to the matrijx, that others fcrve for their food, and 
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^t laft they become a perfefl: foetu5. They add 
that the ova in the •varium, only produce the fe* 
preiion of certain fluids. In oviparous animals the egg 
^nfwers the end of the matrix, and to it the animal- 
cule attaches itfelf. It penetrates into the middle of 
the yolk vhere it gradually grows to its perfection. 
Other authors diflent from this fyflem, and maintain 
that, in copylation, one or more of th.efe animalcules 
get iip intpL the ov^jrium by the Fallopian tubes, and 
there penetrate into an egg, at that time in a proper 
ftate to receive them, by means of an aperture furnifh- 
led with a valve which prevents their retreat. In this 
egg it is nourifhed and grows, Laftly, fom^ authors 
^ffirm that thefjg animalcules have not yet the; figure of 
a foetus, and that they receive it by a transformation 
fimilar to that of a caterpillar changing into" a but- 
terfly. 

I fliall not venture to decide on thefe various opi- 
nions, or to determine whether the animalcules are 
fieceflary to procure conception, whether they ferve 
pnly to pauf^ a voluptuous titijatipn, or if they are 
deftined to any other ufe ; ftill lefs will I fupport the 
ppinion I have detailed- It appears to me too fingur 
lar, and liable to too many difficulties, as various au- 
thors have Ihewn, It is certain, however, that thefe 
fpermaiic animalcules are worms of a particular 
Jcind, deftined by the Creator to ferve a paniculay 
purpqfe; but man' has not yet difcovered that deftiua- 
tion, fo great is the ipiperfeftion of human know* 
(edge. 

I. hid almoft forgot to tnetition that infers are 
found in the dry remains of plants and animals, a^ 
>vell as in works pf art. Thpre are fome dry legume^ 
>hich have the fhell as hard as that of a nut : but 
this hardnefs does not fecure them from the piercing 
fccih of fomc infe<Sks which reduce them to powder. 

Every 
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£very one knows that mites and maggots are found 
in cheefe. They are feen in the Ikins of dead 
beafts, and ih their flefli, where large flies lay their 
^ggs, which afterwards change into an animal like 
that which li^id them« Although infefts are not 
fond of fat or oily fubftances, they fometimes howe- 
ver lodge in bacon, which haih loft fome of its fat 
by being fmoaked. Laftly, it is but too well known 
that moths lodge in cloth, in paper, and in books* 

How admirable is the , providence of God [ He 

hath not only provided a habitation for man, but with 

infinite wildom hath likewife taken care to turnifli, 

for every ipecies of animal he hath created, a fuit- 

jible and appropriate place. They are all devoid 

of reafon, and yet there is not one of them that 

is not endowed with a natural inftind which leads 

it to iohabit the places deftined for it, where 

it finds the food which beft agrees with it. Can 

ire be furprifed at this? He who has endowed 

.hem with this inftind is the fame, ** who hath 

' planted the Cedars of Lebanon, where the 

* birds make their nefts, who hath given the fir 

* tree as an houfi? for the ftotk, the high hills as a 
•' refuge for the wild goals, and the rocks for the 
" copies.— — Ps. CIV. 17,18. At his command 
^* doth the eagle mount up and make her neft on 
" high, (he dwellcth, and abideth on the rock, from 
'*• whence Ihe feeketh the prey ; for her eyes behold 
•' afar off.'' Job. xxxix. 27,29. " God doth 
f great things which we cannot comprehend, he 
*' makes the beafts go into dens, and rejnain in their 
f* places.'* Joj. xxxvii, 5. 8. 

What inference ought we to draw from this pater- 
jial care which providence hath taken to provide a 
habitation for all its creatures ? It is very plain. If 
pod hath provided with fo much goodnefs for the 
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.m^ants of the fmallefl infed, and fumiflied it with a ' 
lodging convenient for it, ought we to fear that he , 
^will negledt or abandon us ? Are we not of more' 
value than thefe iittle creatures ? Should it happen, 
that on account of our perfeverance in the faith we 
ihould be expofed to perfecutlon, and that thofe who , 
perfecute us, Ihould force us to fly from our country, 
cur houfes and our homes, the Lord of the Univerfe 
will provide a place for us to retire to. Of this we 
have lately had an example in the perfons of the 
€altzburgheri. Thefe poor people, being driven froln 
their habitations for the fake of the gojpel, have not 
wandered hither and thither without knowing how 
Id provide for themfelves. The Lord of heaven 
and earth made them find an afylum in many places, 
even in the bofom of America. Different fovereigng 
took pleafure in affording a r:etreat to people whom 
their cruel country had expelled. Should the per- 
fecutjon be fo violent as to prefent no alternative be- 
tween lofing life and renouncing the gofpel, let u^ 
not hefitate. Let us continue firm in the faith j 
perfuaded that our body alone will return to theduftj 
but that our fouls, redeemed with the precious blood 
of Jefus Chrift, will be received into thofe ^everlaftinfl 
ibabitations which God hath prepared for the faithful 
after death. * In my Father's houfe,' faith Jefus 
^ Chrift to his difciples, ^ are many manfions i had it 
f not been fo, I would have told you ; I go to pre- 

* pare a place for you ; and when I am gone and 

* have prepared a place for you, I will come again, 
5 and take you with me, that where I am, there yoi]i 

* may be alfo.' John xiv. 2,3. 

May we not likewife infer, frona what has been 
faid of the fpermatic animals of which man is fornn- 
ed, and of that multitude of infeds which live on 
ps both within and without, how ill it becomes us to be 
proud? A creature whichperhaps derives its origin from 

an 
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an infedl fo finall as not be difcoverable by out fenfes, 
and which ierves as food to fuch myriads of others, can- 
not be too humble or too fenfible of its own wrerchLd- 
nels. Worms make as it were a part of onrfclves ; 
they enter our bodies with the firU food we ttike, e- 
ven in the womb, and from the common mother of* 
all mankind, have perpetuated thcmfelves continually 
from generation to generation. At our birth wearenot 
delivered from them ; the milk and other aliments 
we take are impregnated with th^m. They infmuatc 
themfelves into our bodies, which become for them x ' 
fort of moving houfe where they grow, and feed, and 
multiply. As God has made no new creation, thefc 
ifafeds mull undoubtedly have been formed at the 
beginning of the world ; but I will not fay that they 
were created to inhabit man. If they were, God 
has endowed them with the qualities neccffary for 
living in our bodies without hurt to us, or inconva- 
liiencc to themfelves. The food deftined for them is 
perhaps a fupeiifluity, the abundance of which would 
be hurtful to man. At any rate, God does nothing 
without a reafon ; and if he meant that animals' 
fhould live within us, we muft believe that they are 
neceflary for our welfare. This we are fure of, that 
they are fo deeply rooted in our bodies that the- 
fpecies has been prrferved there from the beginninff: 
of the world without perifliing or being incommoded' 
by the place they inhabit.. Thus do wretched moi^ 
tals carry in their bofom, milKons of enemies ready to 
devour their bodies the moment the foul quits them.' 
None are excepted from this general law, they no* 
more refpeft the carcafe of a lord, a prince or a' 
king,, than the loweft of the human race. K^mg^ 
may defend themfelves againft the attacks of theif^ 
enemies by oppofing formidable armies ; but can 
they refift thofe legions of infefts ! And who after 
this does not fe«l his own wretchednefs ? Who wilt 
not exclaim with one ol the friends of Job? " The 
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** mdoil and the ftars are not pure In tKe fight o/ 
** God ; how then can he be clean that is borii of a 
•* woman ? man that is a worm, and the fon of mart 
** that is but a worm r*' — —Job xxv. 4-6. 



C HA P. X. 

Of the Motions of Insects* 



It is worthy of admiration that the faculty of mo- 
tion is diverfificd in as ma^iy different ways as it hatK 
pleafed God to create beings. The courfe of the Sun 
and the Moon, and Stars is fixed and invariable ; thQ' 
Sea has its motion of flux and feflux in a manner pe- 
culiar to itfelf J and all animals have 'in general one 
fort of motion proper to their fpecies and adapted td 
their wants. Some move in a ftraight linej others 
like lizards proceed in a winding line. The motionr 
of fhails is very flow, they glide along almoft im- 
perceptibly by gluing their body to the ground on 
livhich they creeps by means of a llimy liquor they 
are abundantly provided with. Frogs move in a fm- 
gular manner, and can leap to a great di (lance by 
means of their hind legs. The little green frogs cal- 
led GraiJJets by the French, creep with eafe along xh€ 
jhofl poliihed fuifaces, and find a foit of fteps whertf 
ive can fcarcely perceive the fmalleft roughnefs. 
The manner in which ferpents advance is very re- 
markablej they have neither wings nor legs to help 
' . their 
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iheir hiotion ; they mote hb'wever it pteafiite, fome^ 
times quick, fometimes flow. The rings of the 
hinder part of their body contrafVing thofe of th^ 
fore part dart forward, and draw after thefm the reft 
of the body. What agility do not fifties difcover ill 
their varfous movements f They fwim to every fid^ 
with equal facility^ darting fometimes upwards and 
fometimes downwards with the velocity of lightnings 
The wings of birds fupport them in the air in which 
fhey move in all directions and cleave it with the 
greateft rapidity. The mole, blind and without a 
guide, makes Itfelf a ro2td under ground. This vaft - 
variety, which is obfenrable in the motions of 
different fpecies of animals, his appeared fo temark- 
able to many authors, that they have thought it 
worthy of their particular attention ) but as they have 
hot entered at large upon the motion of infe£ls,I hope 
it will not be ufelefs to take fome ^otlde of it here^ 
lind to impart my obfervations on the fubjed to the 
readen 

The motion of infeSs varies according to the ele- 
ment they inhabit. I'hofe which live in water move 
in one way ; and thofe which continue always on 
land in another^ Befides, each fpecies has a motion 
peculiar to itfelf. In the water fome fwim in a 
ftraight line, moving their head alternately to the 
right or left fide, while their tail keeps a corefpond<« 
ing but oppofite .motion, and thus the animal always 
prcferves the figure of the letter S* This is the cafe 
wuh the larv^ of the common gnat. Others fwim front 
one fide to another^ advancing fometimes in a ftraight 
line, fometimes defcribing a circle or fome other 
curve. Thus Swammerdam obferved three different 
ways of fwimming in the Monoculus Pulex, firft in a 
right line like a fifh; fecondly^ by an irregular motion 
Kke the flight of a fparrow, and thirdly by a fort of 
tumbling like fome pigeons. Some fpring in the 
. • .' M water . 
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vatef from top to bottom, or from botfom tct tpp^* 
ivith prodigious vf:locity. The large Dytifcus has- 
under hi$ wings an aperture garnifhed with hairs iiv 
which he retains a qua^uity of air» When he is al 
the bottom, he holds himfelt there with his feet, for 
when he lofes his hold, the air brings him inftantly 
fo die top. Some infers move \vhh extreme flow* 
tiefsj'wbile othersfwim with fucb velocity, that their 
joiembers cannor be obferved. Some, when they 
red, adhere to fuch folid bodies as they find, or 
fufpend tbcmfelves in the water ; others walk on the 
furface of the water, pr attach the cafe^ in which 
they Uve^ to fome piece of wood in order to prevent 
their falling to the bottom. Ihe limbs of atl thefe 
iufeds are adapted to the motions they are deftined 
to perform* Thofe which are obliged to move thro*^ 
watery have an attenuated body which facilitates their 
progrefs in that dement : others advance by means^ 
of their feet, or by a kind of fins .made in the fornv 
of a plume of feathers. Although fome are fvirni(h«> 
ed with fevefal of thefe members, and one might 
think that if one were taken away there wcHild (lilt 
retnain a fufficient number^ yet their motion then ap-' 
pears evidently retarded, and they execute with dif. 
licuUy^ what befvire they performed with the greateft 
cafe. So true it is that the Creator has beftowed no- 
thing fuperfluous, iK)r given them any thing h\0£ 
what is abfolutely neceilary. 

We find on the eanh certain infefls whkh like 
ferpents have neither feet nor wings, and which yet ' 
move with eafe. They go from one place to^ another 
with a ferpentine motion which i« performed by the 
mufqle* of their rings j thefe contraft, and making, 
the infed fhorterygrve it the power, by dilating thofe 
of the forepart of the body, to advance.^ Such a mo« 
don may be diftin^Iy feen in the common eartb- 
worou Others bend themfelves, and a4vance by ar 
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fprm^j as iihaggots <k) in cheefe. They drzinr their 
tail towards the head, and then foddenly exte^ndtn'g 
themfelve^ like a bow after the zncf^ h let flv, 
boijnd forward more than their own length.- This 
motion which can be attributed only to the eliftieify 
of their bodies is remarkable, and Serves them inftead 
of legs a^d lUiifcles, by meants of which other infeds 
ieap, 

Thofe wirti feet ^o not all move i«l the faftie way. 
Some go forward in a ftraight line, and others bend 
their back ; fuch are the caterpillars called Gehthetra. 
In general thefe have but fwo intermediate feet. 
When they go from one place to ai^othcr, they ex- 
lend their body as far as poflible, and take hold by 
their fix fore feet; then they draw up to thefe feet the 
pofterior part of the body, which is then bent like a 
bow. Fixing ihemfelves then by their intermediate and 
pofterior feet, they extend themfclves anew, and thus 
make a ftep almoft as long ^s (heir body. Their 
motion is like that of a perfon*s hand, when he is 
ipeafuring any thing by a fpan. Some inftSs move 
ftdeways like the fmaH winged infeds that infeft hor- 
fcs. Others turn round in a circle, and others move' 
only by leaps for which they are fitted, fvy having 
long legs and mufcular thighs* Some march with in- 
conceivable velocity. M, Delifle obfcrved a flfy 
almoft invifible from its minucenefs, which run 
over three inches fpace in half a fecond, making in 
that time five hundred and forty fteps. Other infeds 
move exceediiig ilowly. Many of thofe whofe bo- 
dies are long help themfelves by means of their hind- 
er part, which they fold under them, and then maker 
ufe of it to pufti themfelves forward. Some extend 
themfelves at full length when they go to reft, and 
others are rolled up in the manner of ferpents when 
ihcy flecp. 

M 2 As 
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As there are infects which are obliged to feek theif: 
food in different places, and fojnetimes at :a diftancc^ 
God hath wjfely provided them >^ith wings to faci- 
litate ti^eir frequent excurfipns; but that they migh^; 
be able to maintain thelf bodies in a perfeft equili- 
brium, the Creator has given to feme four wings, tq 
qthers little balancers, (halteres.) Thefe are little 
balls placed under the pofterior part of the wings or^ 
both (ides, and are ponneded with the body by very 
(lender fil?irpents, which enable ihe infed to move 
them \s^hp^ it has occafion. In fome they are naked, 
in others covered. They anfwer the fame end to in- 
feds, as the pole dpe$ to rope dancers. If one of thefe 
baljs is cut off, the infeft inclines ^o one |ide ; if botl> 
are tal^enaway, it no longer has that light and equal 
motion it had before, it cannot dired its flight, but 
turns tppfy turvy^ Moft infeds wanting the tail of 
feathers which bird§ have, do not take fo equal ^ 
flight, nor preferve fo juft an equilibrium in an ele- 
ment fo fubtije and fo yielding. Thtre is a fpecies of 
Butterfly which is excepted from this general rule. It 
is furjiimed with a tail \>y rneans of which it direds 
its flighj at pleafure. There is even a difference in 
the flight of the male and female, that o.f the forni. 
iB'r b^ing jnoft rapid. The reafon of this no doubt is, 
that |he females being laden with e^gs, are heavier 
than the piales, and confipquently their flight is not 
only flowef, but fhortef. Might not nature mean by 
this to \e^^h \\s, that it is the duty of women not tq 
wander far ftoip homp. A difference of velocity ir^ 
their flight is perceived alfo in the different fpecie^ 
Laftly fome fnount alpft into the air, while otheri^ 
fontipually l^over n^ the furface of the earth, 

Thefe mptions pf infef^s cannpt hut elevate our 
thoughts towards the Creator. The faculty of mo- 
tion 18 not an eifential property of the nxacter thej 
9T9 ^P(npofed of* y(^ {q§ e^dently that a bo'dy pure- 
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\f material cannot put itfelf in motion, not can quit* 
its place without being impelled by fome otiier body. 
But infefts move hither and thither in a thoufand 
various ways. Whence do they derive this faculty? 
1 hey do not receive it furely from their body, which 
being purely material, has not the power of mption 
of itfelf. But it will be faid it is the foul of thefe 
infefts which is the caufe of their motions. Be it 
fb ; but 1 aik is that foul material or immaterial i If 
the materiality of the foul is maintained, the feme 
difficulty will recur, and I Ihall then aiH how comeg 
this material foul to have the power of moving it- 
felf, while every other fort of matter remains at rpft, 
except when put in motion by fome other body ? 
Who hath beftowed on it a property fo different 
from any we fee inherent in other matter? If it is fai4 
that this foul is immaterial like that of a man, fhall 
we be nearer our purpofe ? I think not, till it is ex* 
plained to me how a fubftance purely fplritual, can 
aft on matter, and put it in motion. This difficulty 
is as great as the former, and neither of ihem can be? 
folved without having recourfe to a firft mover whofe 
power i-s unbounded. Of this he hath given deci- 
five evidence ^)y endowing animals witlf the faculty 
of motion. This proof of his power is fo gr§at that 
we cannot comprehend it, 

He hath not only given to the motion of animals 
its firft impulfe ; but he ftill continues to preferve to 
them the daily ufe of it. This truth was one of 
thofe which St Paul remarked to the philofophers of 
Athens, when he announced to them the Gofpel. 
V In God we live, fays }ie, and move and have our 
!* being.** Act§ xvu. ?8, Wefeealfp that when 
fpeaking by the mouths of his Prophets, God exhi- 
^its himfelf as author of the motion of the Sea. " I 
i! ?im the i-ord thy Qo^, which dividerh the fea, 

' ^* when 
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^ xm^Ti the waves thereof roaf ; the Lord of lioftf ' 
** is his name." Isaiah x-i. 15. 

The fitft impuHe of motion in created beings and 
its prefervation is fiot the only thing remarkable on 
this head ; there i§ another which deferves our moft 
ferious attention. Everything in nature is in mo- 

. dori. Some ot the bodies which compofe the uni- 
verfe, have a conftant motion from which they never 
depart, while that of others is arbitrary and varied* 
How comes it that fo many different motions all op. 
pofite to one another, do not derange the economy 
cf the univerfe ? The moft fimple and beft conftruc- 
fed clocfc-work often goes wrong, and lafts tmt for a 
fliort time; But the Univerfe has endured for age$ 
•without the fmalleft change. And what wide differ- 
ence IS there not between a piece of clock-work, I 
will not fay the moft fimpic, but the moft complica-^ 
fed, and the machine of the univerfe! From whom 

' flows a regularity fo wonderful ? What caufe pre- 
ferves in fo perfeft an eqtiinbrium fo many contra^ 
ry forces which would feem mutually to counterad 
and deftroy each other? It is God alone, whofe 
power is unbounded, and whofe wifdom is unfearch- 
able. He prefides over all thofe various motions ^ he 
preferves and dirc£ls them,- and prevents them froni 
interfering to their iputual deftrudion. 

How many motives do not thefe fonfide- 
rations fumifh us with for adoring and magnify^ 
ing th^ Creator ! He is the author and prefer- 
ver of this peipetual and univerfal motion, with- 
out which we could not exift. What gratitude does 
not fuch goodnefs deferve ? Let us reflect with atten- 
tion on the advantages, and on the infinite pleafures 
which rcfult from thofe motions which God hath 
communicated to animals ; let us for this pCirpofe 
fuppofe that we were totally deprived of them and 

we 
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itt (hall then be fenfible of the full value of the benc^ 
fit we derive from the hand of the Creator. The 
free motion of each of our own nnmt ers, is ftill more 
aeceffary to us ; the lofs we Wi)uld fullain ot thetn 
would be irreparable. VVha^ obligations then have we 
not to God who hath beftowed on us the power of 
moving them, and who preferves to us that power I 
In Gruth, the man muft be very ungrateful and verjr 
iinworthy of fo greats a bleffing, who dofes not en>- 
ploy fo excellent a faculty to the glory of God by e^ 
'yery ^exertion in his poy/er. 



CHAP. XI. 

Of THE Food of Insects. 



TftE fubjeflt of the laft Chapfcr prefented ^ excef- 
fent opportunity of difplayiag the hifiiiite power of 
tfie Creator; the preTent will open a vaft field for. re- 
flexion on his bounty and wife providence in the care 
Re hath taken to furniffi abundance of proper (ood 
lor infe6te. AU living creatures are under a neceffity 
of taking nourifliment for the prefervation of life, 
tnfefts are not excepted from this general rule. It 
is true that there are many which can live longer 
■without food than other animals; but they cannot 
exift without i^ altogether. The reafon why fome 
infeds can fad for a long time, perhaps for a montk 
or two, is that their humours being thicker their ani* 
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thai fpirits are not fo foon or fo eafily diflipatea/ 
They all dread the rigour of winter, and to (helter 
fhemfelves from it they retire into warm places; 
there are however but few which lay up provifions 
to fupply them during that feafon. The bodies of 
thofe that do not eat are of a particular contexture, 
cfpecially as to what regards the circulation of the 
blood and humours.- They afe fo framed as to lofe 
nothing by trstnfpiration, and c6nfec;(uently do not 
fequire food to repair their wafte; They retire into 
refting places where they continue in a ftate between 
life and death, till the heat of the fun acquires pow- 
er to reanimate them, and to give birth to thofe fub- 
ftances on which they live. It is neither wind nof 
rain which makes them feek thofe retreats in which ' 
they refide without eating. Thus a fti»te of repofe 
feems as natural to them as reft and fleep to the o- 
ther animals. Towards the end of Summer, Mid e- 
ven before the cold weather fets in, they are feen af- 
fembling in crowds like Swallows, and preparing 
for their wintei" repofe. 

A great diverfity is remarkabfe in the taftes of iri^ 
fefts. What is agreeable to one, difgufts another, 
and fomc cat wkh avidity, what others wiH not touch.- 
There are alfo fome which are not always conrent 
with the fame food. Like gluttons who devour every 
thing, thefe infers Ibmetimes take one fort of food 
fometimes another. Some t^o from neceffity will 
eat what they dp not relifh, and which they do not 
generally feed on ; but then they are fo circumftan- 
ced that they muft either eat or die. All are not fo 
accomodating however as thefe ; for a great number' 
ufe but one fort of food, and will rather die than tafte 
another. 

What was obferved in the Chapter on the habiti- 
tioas of infcds may at once (hew how many things 
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iiikf nfe aj iWmtm; for thet never felt tb lodge iA 
places where their t'cKxi rs within their reach. Duft; 
moift or dry eatnh, faiid, the hardefl: ftoAc^, and eVeil 
iron itfelf, fiirnifti them with ptovifioii. 

. But plariti ate their fnoflt common foddi S6mtf 
broufe on the green blade, others gnai;^ the roots and 
fteta^. Some pierce the ivbod and feed on its frag^ 
inehts ; others are not fatisfied btit with the tendef 
buds. Setae caterpillars devour the leaves of tree^ 
*nd herbg, while dthers attack the very pith of thef 
}>lant. 

They do not befake thehifefves folely to thofe plants? 
that are wholefome or of an agreable fSiHe, but fomtf 
m{eQ.i pfefcr ^ven fuch a* are ihfipid attd venomous; 
The wormwood, bitter ash is, feeds the caterpillar of 
the Phalaena Abfynthii, and this inftance would be 
ffafficlent to f dfuie the bpinibn 6f fome aathofs whd 
have aflerted that infefts feed only on mild vegetables}: 
fcut there ate othtr examples. The Spurge, nbtwith-r 
ftandittg its' acrid and noxious qualities, is preyed 
*pofi by the Sphihi Etipliorbiae and the Phalana 
teftrcnfis. 

Among the inftcts that eat the leaves, fome foucH 
only the upper furface, others only the under : others: 
devour bbih, leaving nothing of the leaf btit it^ fi^ 
bres, the ikeleton of which refembles a fieve* Many 
are fo delicate that they will be content with nothing 
but the tender flowers. Others attack 6nly ir.uits and 
grain; and are often found in the pods of peas, in pears; 
apples, plambs, &c- Corn^ bread, chcele, fupar, and 
even bocks arc preyed upon by diiFerent fpecieS, arid 
many valriable manufcripts have fallen a facrifice to 
their voracity. The moth deftroys woolen fluffs, as 
is but too welt kho;sTi. 

N TIi« 
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7 be Jacred i^iters often borrow compariibl^ ttofti^ 
this little animal. Job^ defaibing the wretched con- 
diiion he was reduced to fays, *' that he confumed as' 
** a rotten thiag, as a garment that is moth eiaten/* — ^' 
Job xiii. 28. Among the threatnings which God 
mad^ to the enemies of the faithful, the following 
is not one of tbcf leaft terrible. '^ Ye people in whofe 
** heart i% my law, fear ye not the reproach of jnen, 
** for the moth fhall eat them up like a garment, and 
'' the worm (bal} eat them like wool." Isa. li. 7,8* 
** See, (lays Bariich,) the purple which (bines on the 
** ftatuesof falfe Gods; But it fhall lofe its luftre' 
** and fade, and they themfelves (hall at lafl be de^ 
^ voured by worms.'* CHi> vi. 70. ** Ye rich, iays St 
** James, weep for the miferies that (hall come upoA^ 
V you. ^ Your riches are corrupted^ and your gar- 
** ments^moth-eaten* Ch; v.< 1,2.- 

Infeds prey upon one another. The Scolopiendra^* 
which live in dunghills, feed on a fpecies of fmallr 
worm which aHb lives there. The tree bugs inferc 
their roftrum into tbe body of a downy caterpillai^ 
with yelbw fpots which is iound on willows towards- 
the end of the feafon, and fuck its blood. . 1 h^re is* 
a fpecies of exotic ant which Kves on fpiders, and- 
thefe in their ttim feed- on (Kes, and fometirnos oa^ 
ants. We likewife find flies that devour' one ano- 
ther, and even the moth of the Silk-worm. The 
ichneumons kiii fpiders, and afterwards carry them- 
to thefir neft's. One fpeciea of Dragon-fly, (the Li* 
beliula ptiella) contributes very much to rid the at- 
mofphere of flies and butterflies. Between it and the 
common cabbage butterfly a chaee commences which* 
refembles that of the hawk and the heron.- Thcdra^ 
^n fly feizes the Papilio in its flight, and holding it 
fom with his fore legs, devours it entirely. Some* 
beetles feed on the aphides. I have mentioned airead^r 
the lice that adhere to ferpents and birds. I fhall only^ 

add 
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^diiere, that hv^e Ipidcrs tat the cgg$ of tftefe laft^ 
and others devour tbe^r young* 

It is well known d^t the flefli of dtad animals 
!&rv« for food to many infeds, and that even humMi 
^efh is not fecurc from their attac;ks. *It^wa8 this confi- 
ideration which m^ide Job fay, that > man is crufbed 
,* Cooner than the moth.' Chap. iv. 19. and in !ano» 
ther place, " The grave is nirine houfe.; 1 have made 
f* \nj bed in the darknefs. I have faid to corrup- 
>* tion thou art my father, and to the worm, thou 
♦* art my mpther and my fifter.'^ Ch. jcvii. 13. 14* 
The fome lot* awaits us aH. " One dieth in his ftril 
.** ftrength, Joeing wholly at cafe and quiet. His 
^^ hreafts are . full of mi^k and his bones moidened 
^* with marrow ; another dieth in the bitternefs of 
. ** his foul, and never eateth with pleafure, but tkey 
^ lie down aHke in the doft, and the worms cover 
** them/^ Job xxi. 23,26- '* Shall duft, fays .the 
** fon of Sirach be proud? He who is a king to 
.^* day, fhall be dead to morrow, and when a man die^ 
.^ he becomes the property offerpcnts, of beafts, and 
^ wornis." EccjL.. ^. 12,13* f. 

Thejre are <:ertain infefts which have no other noa- 
tilhment than the fluids Which they fuck. For this 
purpofe nature hath furniftied them with a kind of 
'iiphon through which they pump up the liqur^r that 
fuftains them. Some content ^themfelves with pure 
water ; but others whofe tafte is more refined will 
put up witfe notldng but wine. Some are fatisfied 
V^th thejuices of the leaves of ail fort of plants, while 
others ot a fanguinary difpofmon live folely on blood, 
jand therefore attack both man and beafts. Some eat 
as well as drink, as do all the tribe of grafshoppers. 

As infefts cannot accommodate themfelves to every 
fort of aiiinent^ tb^y could not have esided bad not 

^ 2 their T 
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fheir Creator provided them wTth the fiigachy necePr 
fary to enable them to procure for themfelvcs that 
pgrtcalar food which is fit for them. And indeed 
taiothing can be added to the exquifite wor'kmai^p oi 
thofe organs with which they are endowed for this 
piirpoib, or to the inftinfb which leads them to their 
prey. Thej find it as certainly as a lamb finds its 
mother, a hoijnd the traS of the animal it puffues, 
pr a calf the dug of the cow which giv^s it fuck* 
The eyes of fome are fo conftrufted that they can 
fiifcover their food on all fides^ and even at a diftance. 
Others have the fenfe of fmdling fo perfefk, that it. 
guides them to theip food though confiderably remote. 
6ome whicjh live in water adhere tp folxd bodies, and 
are able by agitating the Suid around them to brhi^ 
the bodies that float in it within their reach, " " 

The time they coofume in feeding, differs in feafon 
and duration. Sonie eat onjy during the day, and 
repofe at night, others purfue a quite contrary con- 
fJud. The Phalaenae for ekatmple continue at r^ du- 
png jheday, in fome obfcure place, becaufe they are 
piade almoft blind^by e^cefs of light ; but'oQ the ap- 
proach of evening, they fly in fcarch of food. By this 
iai double purpofe is ferved. Firft, they do not com- 
mit fuch ravages as they would do, were they to fedd 
both day and night; arid fecondly, thofe which fly by 
pight are nof expofed to the voracity ot other ijifeds 
iybich appeal* only in the day. 

I rauft nqt omit the various artifices employed by 
jnfefls in fejzing their prey. Like other animals they 
jiave received' from their 'Creator that fagacity and ad- 
drefs which thfeir ^^ay of life requires. Some like the 
Lign pifmife, (Myrnieteon Eormicarum)* having coi^t 
cealed theflifelyes, watch for their prey like a lion in 
his den, till finding it within their reach, they Tpfing 
jiponit^with amazing velocity. Some continue mo4 
* . \ ' tionlefs 

Digitized by LjOOQLC 



THEQLOGT. y^r 

doalefs as tf theip were dead ; and when the aatma| 
laipproaches they are lying in wsait fdr, they feize 
him when he lead fui'f^ds danger* Some enjconipafi 
him with a web that he may not efc^^ kwhile others 
grafp him fo firmly with their &et, thath/: cannot 
jdifengage himfelf; 

' ' , ' * •• 

The mcanner in whichlbme kill the animal they have 

had the ^drefs to take^ i« not lefs worthy of our curi- 

ofity. The^ practice as many ftratagems as a man 

would makeuie of, to kill a dangerous beak of prey« 

Thofe infcds which have occafion for foqd xluring 
winter ?ire endowed woh a particular inftinfl. Wc 
fee them laying up their Itores. In the courfe of the 
proper feafon they carry thefe ftorea to a conveaiieiit 
place and fecure them as in a granary* In this clals 
bees and ant^ are' to be ranked. The former make an 
abundant provifion of hon«y to fupply them during 
the rigours of winter. The latter lay up grain and 
.other fubftances of that fort with which their fubterr 
raneous abodes are filled. The induftry of the ant 
and its labours are fo great, that the wife Solomon pro? 
pofed it as the beft example for imitation to the floth- 
ful : *• Go to the ant thou Sluggard, fays he, confider 
f* her ways, and be wife ; which having no guide, 
?' oyetfeer or ruler, providcth her meat in the fum- 
5* mer, and gathereth her food in the harveft.*' Pkov. 
jCh. VI. 6,7,8 ; and in another place, '* The ants 
■' are a people not ftronp, yet they prepare their 
." meat in the fummer.*- Phai>. ^t^x. 35. 

The food neceffary for infers is always in fufHcient 
plenty, to fecure them iagainft famine. The pro- 
portion betwjsen infeils and the fubftances they feed 
pn is fo well preferved that wherever they ar© nume^ 
rous, there is alfa a great quantity pf their proper 
fgod apd in places whcfe thaf fpqd is wanting, 
^ '" » there 
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/there are 1»it few infers. Herbs and plants conflio 
tiite the vckoik common aliment not only of infe%« 
|>ut of ocber animals and of n^in himfclf. The pr^- 
icK^ious confumption 'of tbefe, which takes place 

. imnnally, would have coofiderably encicafed oiqr 
toil, had much pains beqn neceifary to cultivate ?ege» 
tables: but Providence, ever wife, has taken fuc^ 
trare for the fpontaneous growth of many pfants that 
we maf fay the tables of herbivorous oreatures . are 
nlways abundantly fupplied. But as the rigours of . 
wintjer deftroy the verdure of ^h^ fields, wtimrh only 
levives when the heat of the Sun begins to cherift 
ihe earth. Infers fieep when thaf food ts withdrawn. 
jBefides, they do not i&ie from their eggs or their 
.co];ie$, tiii their deftined food Js prepared. A^d .as 
in a mild feafon their ftrength i» exhaufted and they 
are awakened by perfpiratibn, they would foon peri^ 
mrere they prevented by famine from repairing the 

^ irafte they undergo. But the abundance of their 
food fupplies their lofs of -ftrength; every day fur- 
fiiihes enough to maintain tbem in life and vigpur, 
and they convert into their pwn fubftance the nou«- 
rtfhment they taker in. They br^ife and render it 
iluid ; it is afterwards digested and fubtilized that it 
may pafs through fuch a multitude of minute veflels^ 
Ml their Ihnbs, and communicate to th^n new 
^rength. Indeed fome of thefe animals are content 
with very liitle nourifluuent. 

■ The orgaas with which God fias endowed infers 
for taking in their aliment deferve our attenjtion. 
Thofe that eat have claws for feizing their food, 
And teeth for gnawing and comminuting it. In fome 
f hefe are fo fharp and fo ftrqng that they eafily break 
to pieces the Jiardeft fubftanccs. Thofe which live 
only on the fluids which they fuck, have received 
from the author of their being a fort of pump, longf 
/er or i^oiiter according to their neceiSties, f'>r the purr 

pofe- 
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pcjl^ of extnSAng the fluids they have occadon fof* 
i>ome are very temperate, and do but little mifchief f 
the caterpillar of the Phalaeoa quercifbiia, though four 
inches in leAgth) and more than half an inch thick^ ' 
eats nothing during the day, and in the courfe of a 
whole night, does not confume more than two leaVes' 
of the pesar o^ plumb tree. Others are real epi- 
cures which feem born to be gluttons. Some of thda 
eat fo voracioufly, that they feem to be in dread left ' 
their food be taken away from them. Thofe ths^ 
drink generally touch the liquor with the e^tremit^r 
of their antennae^ which feems lo be their me^od 
of tryittg whether it is fit for them. Some for thiii 
purpofe ufe the extremity of their roftrum, and {\p\ 
the liquor^ drop by .drop y others drink by means oF 
the fyphon I have already mentioned* Some alfo 
are real drunkards, and are obliged to difgorge whalf 
ifcey are not al>le to contain : fome likewife die wbeir 
Ihey cannot find the liquor they reliih. 

The fafts contained in this Chapter dcmonftrat^ 
the great and incomprehenfible wifdon^ of the Crea<> 
tor. It is certain that inle£ts are devoid of reafou j^. 
yet their v4iole ect)nomy feeras to- be the refuk of . 
found judgements We may lay that they forefee the 
&ture, iince they make provifion againil its wants^ 
What would become of them when winter has de& 
ffoyed all the AxbAances that furnifiied them with' 
food durtAg the fummer^ were chey not wife enougb^ 
tt> lay up a ftore for theiT maintenance in that fevere^ 
feafoQ ? When there is no verdure o» the fields*, whexr 
<rvery tree and plant are ftript of their l^ves, and nt>' 
fruit is left to fupply their neCeilities, are they deftin-^ 
ed K> perilh with hunger and famine ? By no mean^. 
Frovidenee has taken care to fupply them. Thofo" 
y^Yko live only on vegetables, are fo formed as to dif- 
penfe "i^ith £ood alt-ogether at that feafon. Others are 
ted l^ inlUnd to hoard up^^iqi th^fummer^the food^ 

they 

Digitized by LjOOQ[c 



i64 INSEtfd. 

they will need in the winier. That /of e(ighf is ?W 
cffeft of a wifdora which certainly they do ndt poffefs; 
Whence thtn do thc;j derive it ? The anfwer is ea- 
fy : They have it from the author of nature^ the g?- 
♦er of evefy good and perfect gift. 

The di^crfity of fheif taftes ^hich leads therfi to^ 
|)refer certain aliments to others is like^fe an effeOt 
of the infinite wifdom of God. If all fed on thcf 
fame thing there would not be efiough in the World 
for their fuftcnance, and they Would die of famine ^ 
Iheir fpecies coi/ld not be prcferved, and man wo^ld 
hot be able to make any uf^l of that which was not 
deftined for their fckwj. But, by the wife difpenfation of 
<he Creator, all infecls have abundance of nutr/nKenty 
iind efiough remains for other animals, ^ 



*o 



The things which tliey feed on Would havebfeeti^ 
created in vain,- had they not been endowed with the 
Organs neceflary to convert them to their own ufe. 
Whence do they acquire that fagaclty which niateaf 
them dtfcover at a diftance the things that are proper' 
for them ? How have they procured that actttenefs of 
light, or that delicacy of fmell and tafte which pre-; 
Vents them from ^rting in the <rhoice of theit food ? 
Of whom have they learnt thbfe ftratagems and arti- 
fices which they put rn praftice in order to feize thei^ 
^rey, and devour it ? What artfft hath executed with' 
.fo much precifion, and in a manner adapted fo much 
(o their dcftirnation, the organs which ferve them- 
for eating and drinking ? How happens- it that they 
do not all require the fame quantity of food ? What 
wife being hath regulated the diflference between them' 
in this refpeft, fo.th^t they fhall eat or drink m^e of 
lefs in proportion to the facility with which they are 
^ble to procure the thing* they wajit ? The man muft 
be Jnfatutfted who could attribute all thefe circum-' 
flanees to blind chance. Such marks of deiign^ andE 

- ar 
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fi plan fo wife, are lb evidently difcernible, that one 
muft (hut one's eyessgainft the light not t:> acknow- 
ledge in the whole the hand of a pod all wife, ancj 
alniiji:bty« 

If we confult the Scriptures they will fullv cooi-. 
firm thu truth. " The Lord fays the Pfalmift, cau- 
*' feth grafs xp grow for tfie cattle, and herbs for the 
*' fer^ice of man. All creatures wait upon thee, 
** thai thou mayeft give them their nieat in due fea- 
" fon. What thou giveft them they gather 5 thoji 
^^ openeft thine hand, and they are filled with good. 
♦* Thou hideft thy face ; they are troubled ; thou ta- 
^* kcft away their breath, they die and return to 
^' their duft. Thou fendeft forth thy fpirit, they are 
** created, and thou renewed the face of the^arth.'* 
Ps, civ, 14,27,30. A;id in another place," The 
*' eyes of all wait upon thee 'and thou giveft them 
'* their food in due feafon. Thou openeft thine 
f hand, and fatisfieft the defire of every living thing." 
Ps. cxLV. 15,16^ 

The care which God takes of infeds carries \yltfi 
it fo many diltind marks of paternal folicitude as 
ought to induce mankind to place their confidence 
in his bounty. If we have not always every thing 
that it is neceCTary fpir U5, and if ewm common re*- 
foiifces fail us, we ought not tp lofe ail hope. The 
wife ^Mler of the world, who feeds with fuch abund- 
ance, all thofe jinimals, will not forfake us his rational 
offspring. This fpvereign monarch of the univerfe, 
who provide? for the neceflities of the meanefl of his 
creatures, who leaves not dqftiture the fpialleft 
worm, will he allow toperiih with hunger, the beings 
lie hath defigned to call his children ? This reafoning 
IS not mine, it i^ th^t of the Saviour of the world 
hintfelf. " Behold the fowls of heaven, faid he to hi^ 
^* diTciples, they fow not, neither do they reap, nof 

O ** gather . 
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^* gather into barns, and yet your heavenly father 
** feedeth them. Are yd not much better than they?** 
Mat. yi. 26.— If is our duty then, that our truft in 
him may not be vain, to condudl ourfelves fo that 
•we may gain the favour aad proteftion of the fu- 
prcmp being. His bleffings will then be renewed 
tb us every morning ; for the Lord will never for'; 
fake thofe who put their truft in him. 



CHAP. XIL 

. 4 

pF THE ARMS WITH WHICH InSECTS bEFE^D 
TH*M3EX-YES AGAINST THEIR ENEMIES ; AND 
OF THE MEANS THEY EMPLOY FOR AVGIDINQ* 
OTHER DANGERS. 



i^ this Chapter I propofe to treat not only of the 
iagaciiy of infcfts in guarding aginft danger ; »but 
pf the organs with* which divine Providence' hath 
furnifhed them, both for fecuring thtmlelves againft 
the inclemency of the feafons, and for efcaping the 
purfuits of theif enemies. Galen, long ago, made 
the following judicious remaiks upon this fubjeft ; 
f* The body of all animals, lays that grtat man, i; 
always prcpqrtioned to the faculties and inclinations 
pf the mind. The horfe, that afv.ve, fierce, and 
noble animal has the hi cfs of his feet hard and 
ftrpng, and his neck is adcrned wiih a mane, which 
*'**'' ' ' contributes 
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contributes not a little to give him that majeftic air 
which we fo much admire in him. The teetK-and 
claws of the Lion correfpocld exaftly to his natural 
difpofition, which is daring and -fanguinary. The 
fame may be faid of the horns of the bull, and the 
tulks of the boar. Timid animals fuch as the ftag 
and the hare, have only for their defence the fwift- 
nefs of their feet.** 

Tbi^ reflediori may be jiiftly applied to infefts; 
God has riot been at lefs pains to provide for their 
fafety, than for that of other animals. Some are 
endowed with fuch velocity as X6 efcape danger by . ' 
the fuddennefs of their flight. Some creepf with a 
good deal of fpeed, but others fly mod rapidly ; o- 
thers allow themfelves to drop from the place of their 
ordinary abode upon being difturbed. Thofe which 
tannbt move with the fame facility,- make ufe of 
addrefs. Some not being able to change their cd^ 
lour like the Camelipn, choofe for their albode, pla- '- ^'^** 
ces of the fame colour as their bodies, that their e^ 
nemies may nor be able eafily to difcover them; 
Others wrap themfelves up like a hedge-hog to put 
in f:;:ety their heads, and the more delicate parts of 
6f their body. Some feem willing to intimidate! 
their enemies by an appearance of anger which they 
teftify by a violent motion of the head : and laftly^ 
fome when they are touched, difcharge a fetid li* 
quor which difgufts their enemy, and forces him ta 
retire. 

. But the goodnefi of the Creator does not reft , 
here. Many of them, have arms for their defence. 
The fkin of fome is hard enough to fecure thent 
from ordinary injuries ; the teeth of others are ex- 
ceedingly formidable. Some are inverted with fine and 
fliarp h^irs which oblige their'^enemies to quit them, 
from the piercing pain thefe darts occafion. Others 
O z have 
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have horns whhwMch they feize and crufh then* api 
grefibrs. Some have (lings that pierce the hardeft. 
fubitanccs ; and others putting the anterior part of 
their body into holes, leave the oth^r expofed which 
ferves to defend them by the (harp point* or pincers,- 
wirh which it is armed. 

All thefe are fo many vifible marks of the wifd 
and provident care, which God hath had pf thefe 
delpifed animals. It appeared fo great to fome phi- 
lofophers, that they imagined nature had been more 
kind to them than to man, and that ihe acted as a 
ftep.mother to him, by denying him tbofe weapon^ 
tf defence fhe hath bellowed on other animals.^ The 
.confequence however does not follow from the pre- 
wiifes. Reafon, which God hath given to man, U 
of more ufe to, his prefervation, than all the means 
of defence' he hath given to other creatures. Me is 
capable of fabricating arms to himfelf for refifting 
the inod ferocious and beft armed animals : he 
can invent the means of taming the mod favage, 
and thofe that feem the muft ungovernable. But 
without enlarging further on this circumftance let us 
flate the aiifwer which Galen gave^ to th«4ame ob- 
jeftion. '^ Nature, fays be, hath given hands to 
*^ man. Direded by his Tagaclty they arc the in- 
*^ ftr lament by which he executes whatever he find* 
" neceflary either for peace or- war. He therefore 
*^ had no ufe for horns ; his hands caii form a 
** fword or a lance which are weapons much longer 
** and more deftruftive than horns. The feet, the 
** claws and horns are of no ufe at a diftance j but 
** the arms of man's invention can annoy at a dif-* 
" tance as well as near. Would the horns pf a bull 
•* be as ufeful to a man, as bows and arrows ? We 
•* can not only -procure arms for, ourfelves by our 
** own induftry, but we can wrap ourfelves up in a 
^ coat of .mail, which renders us more invulnerable 
^ ; . ^* than 
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'* thiin the hardeft fkin. Befides cannot man build 
** himfelf ahoufe, raife walls aroimd hinij enclofe 
** himfelf in a tower &c. ?'* 

This refleftion of Galen's (hews that God has not 
been lefs attentive to the fafety of man than to that 
cf other animals. Expofed to fo many dangers, na- 
ked and deftitute of every fort of defence, tvhat would 
have become of us had not the Creator endowed us 
with reafon, a gift fo precious, that it ferves us inftead 
tf all the arms bellowed on other animals. We 
muft not imagine however that even with this we 
are in a condition to refift all our enemies ; they are 
in too great numbers, and are inceflantly laying 
fhares for our body and our foul. In this cafe we 
lhouId.be miferable indeed, dtd GocH forfake us ; but 
will he do fo ? Will he who leaves not without de?- 
fence the vileft"worm, will he fufFer man to become 
thfe prey of his cruel adverfaries ? Afluredly not. He 
is too beneficent, and has given us too many marks 
of his kindnets to allow us to entertain fuch a 
thought. Let us then cry out boldly with David, 
the Lord is a refuge in time of trouble for the op- 
preffed. Ps. jd. 9. This that holy man had of- 
ten experienced, and accordingly he fays in ano- 
ther place, ** the Lord has been my defence, 
*• and the rock of my refuge/* Ps. xciv 22. 
Let us therefore rely more on the powerful adidance 
of our Creator than oh our own ftrength, being af- 
fured that our truft (hall not be in vain. '' The eyes 
** of the Lord.'* fays the wife fou/of Sifach ** are on 
*■ thofe who love him ; he is their mighty protedton 
•* and ftrong ftay, a defence from heat, and a cover 
*i from the Sun at noon, a prefervation from dumb* 
"ling, and an help from follies; He raifeth up the ' 
" foul, and lightencth the eyes ; he givcth health, life 
** and bleffing/*^ 

CHAP. xiir. 
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C ti A P. XIIL 

Of' THE CARE WHICH InsECTS TAKE Cff 
THEIR EGGS, AND THEIR YOUNG. 



The natural infiinft which determine^ the infedt 
race to take care of their eggs and of their young is ta 
temarkable, that I think proper to treat of it, in a 
Chapter apart. They are nfeither hatched like birds^ 
nor fuckled like quadrupeds. The Sun alone by 
its heat brings them forth, and no fooner do they 
qyit the {hell, than they are in a capacity to chufe 
food and to eat it. The who|e fordight of the mother 
is confined to the depofiting of her eggs in places 
•where the heat of the Sun may eafily reach them/ 
and where the young may at once find the food that 
is convenient for them ; at lead till they are in a 
condition to go in queft of it themfelves. It is for 
this purpofe they are feen choofing the places where, 
their eggs may be protected from the inclemency of 
the weather. Some depofit in thefe places the things^ 
neceflary for their . ybung ; and fome carry them 
from one place to another, when they find ihem ex-J 
pofed to accidents. % 

The choice which infeSs make of th^ places in 
which they depofit their eggs, is as remarkable a^ the 
diverfities in their manner of life. Each chufes for 
that end the fubftance which is the proper food of 
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the young infefk. Such as live in the witer Uy 
their eggs in that etement ; but as there is'a great 
difference in the quality of water, each cbufes that 
iehich is moft fuited to its nature. Some, depofil; 
their eggs in pure water, as gnats ; others in ftagnann 
J)Ool8, as the Tipula phalaenoides, &c. while others 
prefer fluids compofed by art, fuch as bcer^ ?cc# 
Some depolit them under the furface of the earthy 
where they are defended from the, injuries bolh*of 
heat and coki. Some which live on plants and 
fruics, depofite theirs either within thefe, or on tbcis 
furface. Hence we find them on the ftalk, and on the 
leaves of plants, fometimes on the trunks of trees, 
and under the bark, where they are defended from 
the heat of the Sun, and from rain : they are foumj 
affo both in dfyand green wOod. Thofe which re- 
quire a greater degree of heat to bring them forth 
or which feed on the fluids of other animals, lay 
their €ggs on the body, and even within it, of thof« 
which are their proper foodv For this reafon we 
find th^m in other infeOs, under the fcales of fiflies^ 
knd in their flefh, on the feathers of birds, among 
the hairs of quadrupeds, In the noftrils, apd in the 
flefh of animals. 

In chufing a place, they are much determined by 
its furnifhing them with food., Almoft all of thertt 
^phufe a fituation in which their young will not b* 
incommoded by bad weather ; but befides this^ 
fome fix thdr eg^s with a fort of gluten, which re*, 
tains them, and prevents their being waftied 6ff by 
the rain. This glutinous matter fometimes becom<e$ 
to hard, that ho external force can penetrate to the 
teggs and break them. Others, to fhun the cold, co*. 
yer them with the hairs of their own body, or weave 
a web around rhem, and wrap them up as in a cloak. 
if any happen to depofit their eggs in places where 
the young cannot find food, they provide it them* 
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^ felves, that nothing may be teaming after their cxdtl. 

' (ion. Many forts of ichneumons kill caterpillars and 
icarry them to their ncfts where thpy keep them with 
great care, that they may ferve for food to their 
young vfhtn hatched. The care of their brogd 
Vith fome is carried to fuch a length that they carry 
their eggs always about with them, or at lead, in cafe 
of danger, tranfport them from one place to another, 
Laftly, fome after having depofited their eggs in 
fafe places, defend them by various ways frqm the 
injuries of their enemies. 

The inftinft which leads them to ufe fo many pre? 
cautionSf muft proceed either from the animal itr 
fclf, or from fojnc other being eudowed with reafoq 
and intelligence. It cannot come from the animal it* 
felf, which being devoid of the faculty of reafon, i^ 
incapable of that forefight ^d wifdom, of which alj 
thefe cares are the refuit. Who then is the Being 
that direfts them to make ufe of all ihofe aftoniftiing 
prec^^utions ^hiph I have detailed ? 1 he anfwer is 
cafy. We know of no being but God who is capable 
of it. It i$ h^ yho hath taught them to lay their 
eggs in pljices the moft proper for their convenient 
and fafe exclufion ; it is he who among fo many &• 
tuitions equally proper, teaches them to choofe ifi^t 
where the young will find, at iffuing from the egg, 
the food moft convenient fqr theiin. Jndeed whp 
^Ife but be could infpire them "with fuch afil&ionate 
folicitude ? Who coyld te^ch ih^m to provide fufte* 
nance to their young when the eggs are depofited 
in places where it is not to be fonnd ? Eroni whom 
iiave they learnt that prudent ppaftice of renxoving 
their eggs from a place where they are expofed tq 
danger? To whom can fuch wonderful effe^s be 
attributed, if not to the Creator and Preferver of all 
things, wbofe goodfi^fs is ^ual to his ppwe^ and his 
infinite wifdom ? 

It 
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It is not among infects alone, that this parental 
tare is to be Teen. QiKuirupeds are pofl'cffed of it 
in an equal degree. '1 he ferocious lion, and im- 
placable tyger, the ravenous wolf, and voracious 
dop, the venomous ferpent, and cruel dragon, love 
their young, provide for iheit neeefflties, and never 
hurt them. The prophet Jeremiih feemS to allude 
to this, when he fays that *' the fea-monflers draw 
*' out tfie breaft; and give fuck to their young ones.'^ 
Lament, iv. 3. Man is endowed with this inftinft 
like animals. It is oh this,affeclion for our child- 
dren that St Paul founds his argument when he 
'^ fays " that no man ever yet hated his own fle(h, but* 

*' nouriflieth and clieriflieth it;" Epri. v. 29. ^ 

** Can a woman forget her fucking child, fays Ifaiah^j 
*' and not have compaffion on the foif of her womb?" 
Ch. xLix. 15. 

However natural this inftinft may appear, yet tliere 
are perfons to be found who (eem to have loft it 
entirely; They deprive their children of ne^ceffaries, 
and cruelly ufe them, and take no care cither of 
their foul or their body. This is not all : there are 
iicroiTlen who, that th<;re may be no living witnefs of 
fheir iniquity^ pitilefsly expofe the fruit of their 
womb, wthout caring whether they pcrifli for wantj 
are devoured by bealts, or are carried oflf by perfons 
tharitable enough to do fo. There are even fome, 
(can it be conceived without hofrdri) ^bo ate bar- 
barous enough to imbrue their hands in the blood of 
their little innocents, formed in their womb^ and 
liouriflied with their blood ! The moft ravenous 
beaft is incapable of fuch cruelty ; nor is there any 
ihing fimilar to be feen amonj infeclsj tlie viUIl of. 
creatures; P 
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CHAP. xrv. 

Of the Sagacity of iNSEeTS.^ 



iHAT^man fhfjuld difplay wifdom in his economy 
18 not furprifmg. €rod^ hath endowed him with a 
rational foul, by the afSftance of which he thinks^ 
judges, reafons, and is induced to conduct himfelf 
agreeably to the induftions which flow from his juft 
principles : but that animals deprived of the ufe of 
reafon, and all infefts, (hould exhibit fo much of ib 
in their whole economy is what furpafles our com- 
prehenfion. I have already remarked a vaft number 
of inftances of this kind which authorize us to con- 
clude that infefts aft according to the rules of wif- 
dom ;. but as the fubjecl is exceedingly intere fling, 
1' (hall collefit in this Chapter, the principal proofs- 
of their fagacity. 

The ikill of birds in conftrufting their nefts is fo- "^ 
great,, that the moft ingenious art id could not ex^» 
oeed it. With what neatnefs do they not combine 
pieces of w©od, and ftraW, and mofs and clay toge^ 
ther, in the formation of their nefts ! What art i^- 
confpicuous in the arrangement and difpofition of 
each of the parts which ccmpofe them ? What pre- 
cautions to defend them and their young from cold ! 
The infide of the neft is always lined with hair, 

with. 
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With feathers, or wool, which are dlfpofed with such 
neatnefs, that every particle contiibutes to keep the 
neft warm, without in the leaft hurting the ej^gs or 
the young* That their nefts may not be expofed to 
<riew, they are generally built in fecret places; and the 
hird takes fo many precautions to conceal them, that 
it is with difficulty they are difcovered. In general 
ithey all endeavour to Ikreen them from danger, an J 
from ihe injuries of the weather* Laftly, thtre^re 
fome exotic birds that interweave the flcnder fibrous 
parts of plants with fo much dexterity, that they 
♦conftruft aTound and hollow neft, which they after- 
wards fufpend from the fmall branches ^f trees, 
to put them out of the reach of their natural ene- 
>mies» 

The feme fubtilty is obfenrable among infeas* 
They are fmall and weak; but they appear great and 
able labourers in the formation pt their nefts. For 
^his purpofe they coiled and ufe all forts of fubftan- 
<:es. Some make fmall round cafes of earth, like 
the nefts <of Iwallows, others form them very dex- 
troivfly of ftraw or grafs. Some roll up the leaves 
of plants, in order to lay their eggs in them, but 
with fo much art, that we cannot hedp being ftruck 
with aftoniftiment at it. ' They have various ways of 
rolling up the leaves, but they are ail wonderful. 
Some ufe b\st one leaf, others feveral. Some roll 
•fhe'leaf from the point to the bafe, perpendicularly 
;to the principal nerve ^ or fideways parallel to that 
«erve. Thefe laft take care to roll their leaf in fuch a 
manner that from one extremity to the other, each 
fold of the roll is parallel to the fide of the leaf, 
while others roll it up hke a horn, with one of the 
ends fmaller than the other. Some only double 
the edge of the Ifeaf longitudinally, making a fort of 
hollow hem ; or if they dope much, the fold is un- 
cquaL When -the}' roll up a part of the leaf, they 

V 2 fix 
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fi.s: the roll in the (hape they want it by raeans of 
different parcels of threads very artificially ranged 
and attached on one fide to the top of the rpil, arid oa 
the other to the furface of the leaf on which it reUs. 
It is nearly the fame when they roll up whole leaves. 
Each circumvolution is connefteJ wiih that whicK 
follows it, by threads difpofed like ihofe in the for- 

pier inftancc. 

-/ 

There is likewife great variety in the methods 
ufed by thofe that live in fociety. 'I'hey employ 
ftrveral leaves to ferve them for a common dwelling* 
yJome make them round like a pear, obferving to 
make ft^veral boles fpr gates. Others join thefe 
leaves together, (o that exiernaUy they havf the apr 
pearance of an inverted cone, or nearly fo. Among 
thofe that live folitary in a habitation compofed of 
feveral leaves ; fome conftrufl it of leaves feparately 
rolled up longitudinally, and placed contiguous to 
one another ; others make a kind of tube formed of 
difterent leave$, wound up fpirally. 

There are infe£|:$ which though they do not roll 
up the leaves, yet contrive to make a habitation of 
them. 3ome take two which they fo clolely conned 
together with their threads, thar the under one ferves 
them for a bed, the upper for a covering. They are 
fo firmly attached to e^ich other^ ^hat neither Wind 
nor aiiy other ordinary accident can feparate them. 
Othc|:s grind the leaves and reduce them to powder, 
which llicy after\yards mi:jc with a vifcid liquor if- 
luing out of their bodies ; and of this mixture 
they frame their houfe. Some, inftead of pulverifing 
ihe leiives, gnaw ihe wood, ^nd ufe the ^omniinu- 
ltd partickb in the lame way. Sotlie, in order to po- 
ifli and give a certain conlillence to their nefts, ufe 
he rtfin of trees and Ibrubs ; others form round 
iheir eggs a kind of tent with the threads they 
* : drav^ 
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draw from their bodies. In'general every different fper 
cies fhows great dexterity in colleding materials fof 
liidification. To fee them carrjing what they have fc- 
lefted for this purpofe, one would fay that they had re- 
ceived leffons, and that fome ingenious mechanic had 
taught them the fimpleft and moft convenient method 
of conveying thefe materials and ufmg them. 

The ftrudure gf different nefts is not lefs demon- 
ftratiye of the addrefs of thefe infefts, than the pre- 
cautions they ufe in placing them indicates their 
forefight, I fliould comppfe a large volume, were I 
to enter into a cpmpleat detail upon this head. I 
mufl: therefqre confine myfelf to a few examples of 
thofe which appear to me the moft Angular, 1 ihaU 
begin with the ftrudure of the combs of Bees. 

Thefe infe^ls begin their labours by fixing the 
comb to the firmeft part at the top of the hive, and 
pontinue it downvyards, and on both fides : and to 
attach it with the greater firmnefs, they foraetimes 
(employ a kind of wax or glue. Jt cannot be fakl 
with accuracy, in what manner Bees perform this part 
of their work. They are in fuch numbers, and in 
fuch conftant motion, that to the ey^, every thing 
appears confufion. The following circumftances are 
however obfervable. Thefe little creatures are feen 
carrying lo the places where they are at work, Httle 
bits of wax which they hold in their claws. On 
their ajrival, they quit their burden, fix it to the 
work, and mould it with their feet, fometimes on 
one fide, and fometimes on the other. All this is per- 
formed in a very ftiort time, after which they return 
to the fields, and are incelfantly fucceeded by others 
in fuch crowds, tiiat the com^ increafes rapidly. 
^Vhile fome labour in the conftruftion of the cells, 
others are occupied only in faftening the work and giv- 
ing it the due degree of confijtence. For this purpofe 

they 
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they are perpetually going over it, beating it wVk 
their wings, and tke hinder part of their body* 
Bees conftruft their cells with geometrical exa&nefs^ 
in the ft)llowing manner : They begin to form the 
bottom, which is comix>fed of three rhombs or lo» 
icengee. They firft make one of thefe rhombs and 
then elevate two walls, on two fides of this firft 
rhotnb. To it they join a fecond rhomb with. a 
certain inclination, as we fhall afterwards meation, 
and raife other two walls on two of its fide&i Laftly 
they add a third rhomb, and raife two planes on its 
two exterior fides, which, with the four others, form 
a cell of an hexagonal figure. While one party of 
Bees is occupied in this work, another fet are em- 
ployed in finifhing it. They retouch the fides, the 
angles, and bafe of the cells with the moft fcrupu- 
lous accuracy ; they fallen them, and work thera 
fo thin, that three or four of the fides laid one on a- 
aiother, are not thicker than an ordinary leaf of 
papen But as the entrance into thefe cells would 
be too weak if it were not thicker, they make a 
kind of. rim to it, which flrengthens the entrance. 
By this means the bees can come out, and go in eafily, 
without injuring their cells, which are proportioned 
to the fize of the body of thefe indultrious animals. 

I have faid that the Bees occupied in conftrufting 
the cells, only labour for a fliort time at once; but 
that is not to be underftood of thofe who have the 
c^e of finifliing them. They are employed for a 
long time, and never quit their work, but when they 
carry away the little panicles of wax which have 
been rubbed off in thcpolifliing .This fubftance is not 
Jofl : there are other Bees ready to receive it, or 
f ^> go in queft of it in the cells in which thofe em- 
ployed in poHfliing fometimes, for a moment, retire 
to depofite it ; this fuperfluous wax is made ufe of 
iSlewhere* There is a third order of bees which 

feem 
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feem occupied only with miniftring to thofe that po- 
Rfh. They arc always at hand to furnifli them with* 
honey, or other fluid fubftances that are neceffary 
both for their work and their faftenance^ 

Each comb is compofed of two rows of cetts laid 
dofe to each other, the bafe of each row bting com- 
mon. The thitknefs is fomethiftg fefs than an inch j- 
the depth of each cell therefore will be about five lines. 
I have often obferved that a comb a foot in lengtb 
fiad from fixty to fixty-fix cells. According to 
this proponioii, Ae width of each cell will be sir 
little more than two lines, which is nearly a third of 
its depth ^ this meafure is that of almoft all the celk 
in the hive j^ there is but a fmaU number larger t 
the width of thefe ia-fomewhat more than three linesy 
and the depth a little more than fix. Thefe large 
cells are deftined to contain the larva: of the drones^ 

' which we ffiall afterwards mention. We find be-^ 
fides in diffferenf places of the hive, three or four 
cells larger than the reft, and of a different figure; 

^ IChe mouth of thefe is in the underfide; they are 
attached to the extremities of the comb, and have 
the figure of a fpheroid. They are fuppofed to be 
the habitation of the queens ; but I confefs I have 
Bever been able to afcertain this point. 

The bafe of the combs is at fuch a diftance fronV 
one another that when the cells are finilhed there is.- 
tio more fpaee Between two combs, than is fuflScient 
fb allow two bees to pafs back to back- The combs^ 
are not continued qitite from top to bottom, but are- 
eften interrupted j there are befides certain open*^ 
ihgs at different diftances which al'ow a commu- 
nication from one to another, both eafier and Ihorter.- 

After having explained the manner in which Bees 
eonlbud their cells, I find it neceflary to be more" 

particular 

Digitized by LjOOQ IC 



particular with regar'd to their figure. The bafe bf 
each cell is formed of three rhombs, as we have al- 
ready (aid, almofl always equal. According to the 
meafurement I have made of them, each of the obtufe 
jingles, is no degrees, and each of the two acute 
6nes is confeiquently 'jo. Thefe three rhombs are iii- 
fclined ,to one another, and are joined by the fidti 
which form one of the obtufe angles. The mutual in- 
clination of thefe rhombs makes a folid angle, whicH 
on account of the general uniform equality of thef 
thombs, is fituated in the axis or centre of the cell; 
The fix other fides of the fam^ rhombs, befides three 
obtufe angles form likewife three other angles by ihd 
teciprocal inclination, which fdrriis their jundlion at 
the two aciite angles. Thefe fix equal fid^g of the 
three rhombs are fo n jiny bafes oh which the bets e- 
levale the walls which form the fix fides of eacK 
cell. Each of thefe walls is a trapezium which ha^ 
6ne acute angle of 70 degrees and an obtufe one of 
im hundred and ten; the two angles of the trajjezium 
which are at the mouth of the dell are right angles; 
"VVe muft obferve here that the acute angle of the ira- 
J)ezium'is equal to the acute angle of the rhomb af 
the bafe, and the obtufe angle of the fame rhomb is 
equal to the obtiife angle of the ttape^iutn. The 
fix trapeziums which form the fix fideS of a cell join 
one another at equal fides, and are conneSed to the 
rhombs of the bafe; thus the obtufe angles of the rhombs 
are contiguous to the ohtiife angles of the trapeziums, 
and the acute angles of thefe lafl to the acute angles 
of the former. Such is the fl;ruclure of each cell. 

t come now to the manner in which the two 
ranges of cells conftituting the comb are fornied; 
and the way in which the 'cells, are joined t^ogether. 
Imagine to yourfelf in the firft place, feveral othet 
bafes fimilar to thofe we have defcribcd; fuppofe far- 
ther, thefe bales to be applied to one another in fucB 
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fnaHner that the fimilar angles of the one (hall corref- 
j>ond to the fimilar angles of the other, and (hall join 
together exaftly. In fuch a cafe two of thefe bafes be- 
ing joined to a third, three rhombs of thefe three dif- 
ferent bafes will form the bottom of a new cell fimi- 
lar to the firft, with this orily difference, that the con- 
cavity of the folid angJe is turned to th^ other fide 
of the comb, where tber^ is another range of celjs 
oppofite to the fidL By the jundion of fix bafes 
with a ieyenih, there will be formed three ^lew ba- 
fes, which will have the concavity of the folid. angle 
alfo turned ip a contrary diredion to that of the fe- 
ven bafes. Laftly the twelve new bales united to 
the eight preceeding ones form nine others with the 
concavity of their angle oppofite to that of the 
twelve* By this wonderful llrudure ace formed the 
two ranges of combs. Thus there are three lines of 
rhombs on three difterent planes, fo well executed 
that feveral thoufands of rhombs of the <ame line all 
reft on tb€ fame plane. Is it. not truly furprifiiip^ then, 
that fo many thouiands of animals, aided by natural 
inilind alone, Ihould agree together in forming a 
work fo difficuh, with fo much order and regularity? 

Bees do not gi« their cells fo determinate a 
ftrudui^ without defign. I hav^ faid that each bafe 
is formed of tiree rhombs, and that on each fide of 
thefe rhombs there is a wall which Icrves as afiJe to the 
oppofite cell, Thofe three walls, befides ferving as a 
fide to part of a cell, likewife ferve for a fuppo: t to the 
bafe of the oppofite pell, and lupply the defed arifmg 
from the great tenuity of the work. Moreover; the 
concavity of the folid angle which is in the middle 
of the bafe, ferves by an admirable effedl of divine 
providence to co;led into a fmall fpace the particles 
of honey, which the Bees daily furnifli to the little 
larvse, as I Ihall afterwards (hew. If the bottom had not 
been diipoicd in this manner, the honey which is at 

^ firft 
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firft fluid, would have run out, and the eitibrio woulcj 
have pcriflied for want. It is not the figure of the 
bottom only which is favourable, many advantages 
arife from the number oi angles in the rhombic. Oq 
thefize of them depends that of thp angles, of the 
trapeziums which form the fix fides of the cell. 
Now, as the Jicute angles of the rhombs are 70^. 32' 
and theobtufe ones 109° 28'. thofe of the trapeziums 
tontigubus to them, muft be of the fame degrees ref? 
pedively. Befides, by this number cf angles in the 
rhombs, the folid angle of the bafe is equal to each 
of the three folid angles made by the obtufe angle of 
the rhomb, with the two obtiife ones of the Trape- 
ziums ; frpn^ this greatnefs'of the angles, therefore, 
there refults not only a greater fimplicity in the \yorl^ 
imd greater facility for the Bees, who thus make uJ^ 
of onJy two forts of angles, but likewife greater 
fymmptry in the difppfi^ipn on^ figurp of the cell. 

The figure which Bees give to their cells is a re* 
gular hexagon. Pappus, a celebrated Geometriciaq 
of the fecond century, has obf(?rved that it looked a^ 
}f thefe little s^nimals had a particular acquaintance 
with geometry, when they gave fuch juft proportions 
to their cpUs, Nor could they have chofep a figure 
^hich would have afforded them a greater number 
of cells in the fpace contained in their hive. The 
property of this figure is that many miited together 
completely fill up a fpace round a certain point 
without leaving any void \\ hatever. The fame pro- 
perty belongs to two other figures, to wit, the equi- 
lateral triangle and the fquare. But neither of thefe 
have the capacity of the hexagon. It is therefore 
- with great wifdom, continues the fame Geometrician, 
that Bees inajce ufe of that in preference to every 
Other figure. For if the fame quantity of matter iig 
employed in the conftruftion of a triangle, a fquare, 
^nd a hexagon, this jaft will contain more honey 
Ihaa the other?, / • Tbt 

Digitized by LjOOQIC 



Theology. a^ 

'the fecond example' of induftry ahd fegacity in 
hifefts fliall be taketi from t^afps, thefc animals cott-* 
ftruft their neft, either in the earth, or fufpend it 
from fome new building : They do not begin thdr 
fa'btic like Bees at the top ; but like ordinary archi- 
te£ts they lay their foundation, and raife the fuper- 
ftruQure in the common way^ The nefts of all thd 
Ipecies are not of the fame fhape. Some are of the 
figure of an oblong, fome of an oblate fpheroid : 
fome are conical, with the apex irregulat and trun-* * 
cated, fomething like that of certain fta Ihells, and 
fome refemble a bottle with a long neck, The cell^ 
m the greater number of wafp. nefts are hexagonal, 
and furrounded externally with a white integument 
of a woody fubftance refembling the dry pods of kid- 
ney-beansi The upper part of this integument 
ferves as a roof to the whole edifice^ it fecures ike 
neft from humidity, w^ich in running along it, might 
incommode the wafps^ The fides lerve as walls td 
defend the inhabitants from injury ; and the under 
part is as it were a bafe to the whole fabric; ifthcJ 
integument is removed, the infide difcovers fix ftories . 
at equal diftances from one another. But lead one ' . 
fhould fall and demolifli thofe below it, each (lory is 
'ftipported by feveral columns which are broad at the 
bafe, and grow broader again at the top, fo as td 
form a kind of arch. 

The fame elegante "^is liot lefs remarkable in the . 
ftructute of thofe nefts which are fliaped like a bottle 
with a long neck. The external cover is thin, like 
tfanfparent vellum. The learned Aldrovandus, ha- 
ving cut one of thefe nefts longitudinally found it 
defended with three other integuments which like 
the firft, were of the fliape of a bottle, but without 
the neck. In the centre of all thefe cpvers, he found 
feven hexagonal cells. 

C^» From 
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From the nefts of wafps I pafs to the fabterrramou^ 
vaults of ants. Thefe infeds have a common ftorehoufe* 
afid DO ant makes any provifion for its>wn individual? 
ufe. This ftorehoul'e is divided into feveral cells, the 
aventFes to which correfpond to one another. They 
are extended fo far within the earth, that neither rain- 
Hor. fnow can reach them in winter. The caverns of 
human formation arc far lefs anfuily and Ikilfully con- 
trived than thofc of thefe little animals. When they 
are completely finiihcd, any attempt to deftroy thenv 
is vain : for their excavations are fo extenfive that 
■when once the entrance is demoiiflied, it is not pof- 
fible to trace the turnings and windings of their la- 
byrinths 

The manner in which fome infects form to thenw 
felves a habitation on the leaves of plants muft not- 
be omitted here. 1 he tube through which they lay 
their eggs is at the lame time a fting with which they 
pundure the leaf they mean ro lay them in. But left the 
krvse fhould be encumbered for want of rooni, they 
difcharge a certain fluid into the hole which occafioni 
a tumour or elevation on the leaf, in which the 
young are at their eafe. Tbeie tumoars vary in ap- 
pearance ; fome are like hard (hells, fuch as the Alep- 
po galls ; others like little loft balls ; fome are 
fcaly, others fmooth, and fome hairy ; as to 
fhape^ fome are fpberical^ others in the figure of a 
eone» 

But It is not in the ftrufture of* their habitations 
alone, that infers difplay their fagacity and induftryj^ 
the aftonifliing precautions they take to fecure them- 
felves from injuries of every kind, are no lefs de- 
monftrative of thefe qualities. Such of them as 
difagree with wet, -avoid it with the greatefl dexteri- 
ty. Is wind hurtful to any of them ? the places 
they frequent, and the ftrudure of their nefts, fuffi- 
1 ciently 
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dently defend them from it. Is heat ineonvement 
to them ? they take up their abode in the fliade. As' 
the greater part of them during wlntt^r. are in a 
ftate of torpor, they generally ehoofe a place where 
i4iey may remain through that feafon fecure froih it» 
inclemency, or they conftiud habitations that are 
iiifficiently fitted to defend them. 

Although I have fpoken above of the artifices ant^ 
addrefs which fome infefts put in pra£iice, in order 
to feize their prey, it is a fubjeft* which demonftrates^ 
in fo ftriking a manner their aftonifiiing fagacity that 
1 cannot help in this place, adding fome farther re- 
marks on it. Some are feen as I have already ob- 
fcrved to wait patiently for their prey, till it ,comes^ 
within their reach, when they inftantly dart upon ity 
and feize it.r This is done with a velocity equal ta 
that of an arrow. Not to lofe the fruit of their 
watching, when they have once feized their prey^ ^ 
rfiey preferve it with all the circumfpeftion poflible. 
if any of them want the neceffary ftrength for this 
purpofe, by being weaker than their prifoner, they 
call another to their affiftance. 

Thofe that fpin, give an admirable proof of their ' 
dexterity in the performance of this fundlion. lb 
muft here be obferved, that the wife author of the 
univerfe has abundantly furniflied them with a foft 
and glutinous fivbftance which is eafily fabricated, 
and which hardens in the air, InfeSs have the fa- 
culty of drawing this from their bodies, either by 
the mouth or the abdomen. The thrnads they form 
are not all of the fame quality } they diifer according: 
lo the different animals that fpin them. * Some make 
them exceeding fine and flender; while thofe of 
others are coarfe. It is eafy therefore to imagine 
thai the web they weave will correfpond to the thread 
they eoiploy. Some have the ibfkiefs of the fineft 
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t^ool, and the web of others has the ftiffnefs an^ 
ftrength of parchment. 

The method of weaving is different in different 
infefts. In the webs of fome, there feems to be neither 
order nor defign ; but others obferve the moll exaft 
proportions. Thefe take their dimenfions with fo 
much accuracy, that an Archimedes could nof 
meafure them more perfeftly with his compaf- 
fes. But what would be the effeft of reafon in a 
Geometricianj is done by mere inflinft in thefe ani*' 

Infefts flfiew themfelves to be as fkllful dyers, zi 
they^are dextrous weavers. They do not fpare the 
moft beautiful colours in the webs they form. Somei« 
times they are yellow, fometines bhie, grey or brown j 
but their colours always fnrpafs thofe which the 
moft (kilful dyer could crive them. When the r^L p 
of th'e Sun happen lo fall on fome of thefe webs, the 
fplendour of their colonrs is fa great as to furpaf* 
defcfiption ; and exceeds the beauty of the rainbawy 
or the brilliance of the diamond. 

*''Many caterpillars with wonderful dexterity let 
then^elves down, and re afc.^nd bv means of a thread 
iffuing from their body, and (trone enough to fup- 
port them. This opera^on they perform when they 
want to efcape from' fome darger or to go elfewhere 
in queft of food. The manner in which thty get 
tip by this thread, is exceedingly curious : they ufe 
their teeth an' their feet, as men ufe their hands and 
their legs when they climb up trees, but iomewbat 
differently ; the htter cbSp the tree with their 
Iiand^ as high as they can reach, and then draw up 
their legs ; the caterpillar feizes the thread by .which 
he is fufpended, with his teeth, as high as he can^" 
then turning his head to one fide, he railes his fore- 
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poft feet above his head which grafp the thread and 
^fter having feized it, he r^ftores his head» andtake^ 
hold of the thread dill higher ; then again bending 
bis. head, and grafping the thread with his feec he 
continues to aTcend, till he reaches the place from 
whence be let himfclf down^ 

The wife form of government among Bees, is too 
wonderful not to ,find a place in this chapter. They 
have at their head a Queen whole ability in the art 
pf governing her people is not lefs worthy of our 
admiration than that of thole Princes who bave ac- 
quired th^ greateft fame by the wiftlom of theijr 
reign. The power (he exercifes over her fubjeds is 
more abfolute than that of the Grand Seignior furr 
rounded with his Janiflaries. But her defpotic aUf 
thority never degenerates into tyramiy: flic never 
IS guilty of cnaelty to her fuhjedt^j the promptitude 
of their obedience fecures them from punifliraent* 
Neither the define ofindependance,nor enVy^norany 
i>ther paffionf ever occalion aniong them, fedirion or 
tumult. Hqw much btlow theie little creatures are 
men in this refped ! With what fangulnary fary do 
they not often rebell without reafon againlt their fis« 
periors ! What diforder have not tiieir mutinies 
ipread in the fociety of which they were members ? 
But let us return to our Queen. 

It 18 flie who alone commands, whether it be to 
work, to fight or to fwarm, every thing depends qn • 
her alone. She no fooner promulgates her orders, 
|han her fubjeds fly to execute them with incredible 
ardour. On this fubjed I ftiall relate the obferva- 
tions of an ingenious XInglifliman : \ 

** Many years ago, (fays Mr Warder in his Mo- 
parchy of Bees,) I having a mind to fatisfy my 
puriofity about the queenbce, wa$ r^Iglved to' ruu 
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the hazard at leaft of deftroying a fwarm of bcc$ 
for that purpofe ; fo in the morhinj?, about half aa 
hour before lun-rifmg, 1 took a fwarm of bees that 
had beien hived the morning before, and carried it 
into a meadow adjoining to my garden, and there 
with a ftrong ftroke upon the grotind, ihodk the 
bees all out in a lump upon the grafs. And as foon 
as they were a little quiet from the difturbance that 
fo violent a motion caufed ; I laid myfelf down on 
the ground, and with a little flick in my hand, gent- 
ly ftirred the bees, in order to find the queen bee, 
and having defcribed her to three or four of my fa- 
mily, which wer^ then with me, defired them as I ftir- 
red the bees, if any of them faw fuch a bee to (hew 
her to me ; all being thus upon the fearch, at length 
one of them difcovered her, and pointing to her, I 
faw her, and quickly caught her in a box which I 
had ready for that purpofe, and carried her into my 
parlour, where opening my box, I let her fly, and a 
few of the other bees who were taken with her, who 
as is natural to them, did fly againft the glafs win- 
dow, fo taking a (harp pair of fciflars I cut oft" one 
of her wings to difable her from flying, and then 
put her again into my box. The firft thing I was 
willing to know,' was what they would do without 
their queen ; but this was foon difcovered, for they 
were in a quarter of an hour like flieep without a 
fliepherd, (which was as foon as the whole bunch 
could know that the queen was not amongft them,) 
which they foon difcovered, by fpreading themfelves 
abroad upon the grafs ; for whereas it is natural to 
thefe creatures to keep clofe together like a bunch of 
grapes, they now ipread themfelves as broad as a 
cart wheel, running up and down, and with a piteous 
and difcontented note fearching for their queen. So 
when they had fpent an hour or thereabout in this 
fruitlefs fearch, they took wing, and flew to a hedge, 
and tbjsre pitched, in Ayhich flight and pitching, there 
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^ere two things remarkable. First, that they flew 
•to the fame hedge, where the fwarm had pitched the 
Jay before, to fearch for her there, where they laft 
had her company. Secondly, how foon by the 
Abfence of one bee, this monardiy was turned into 
anarchy; for now (inftead of going all together in 
a bunchy which is natural to 4hem wl;ien they 
Jiave their queen,) they were divided all along 
the hedge, for ten yards together in litt4e bun- 
ches, forty or fifty in a bunch and fome lar- 
ger bunches; fo then I pulled the box out of my 
pocket where the queen bee was, being wilHng t9, 
•know whether or •no they would agsHn acknowledge 
their crippled Sovereign, and myjthoughts then were, 
that rhey would not, fee having been fo long from 
them, and her wing^ut ofl^ or for the fmellof the box, 
I did not know but .thefe, -or fotne of thefe might 
give them fome diftafte.; but to my great amazement 
and all that were with me, I no fooner opened the 
•box, and laid it, queen and all upon the bank, near 
•to one of thefe littie -bunjches, but they immediately 
l>egan to gather from hither and tbidier all about 
my box wher^e therqueen w^s^which was foon cove^ 
red up, and in le& than 'a quarter of an hour, they 
were all gathered together about their queen, rejoi- 
xing, which rejoicing is eafy to perceive by tbofe th?it 
are ufed among them 4>y their notes. So having 
found their ^ueea again, they lay all contented to- 
gether, not running up and down, and Spreading 
themfelves as before, when (he was abfent« So night 
KToming on, I again hived them, and brought them 
into my garden, for if I had let them remain abroad 
all night;, the coldnefs of the night would have chiU 
Jed them ; fo that I ihould not have been able to make 
any farther difcoveries with them. Next morning, 
being fine weather, I again knocked them out on the 
;grafs, in the meadow as before, where they foon un\t- 
#id .theq;ifdv€;s together about their beloved queen, 
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where I let them lie for fome hours, to try if they 
would rife; but here was the height of loyalty ex- 
preffed. The poor queen^ as I told you above, had 
one of her wings dipt, and fo was not able to fly, 
and lead them oflF lo fome place for their common 
prefervation, and thefe her loyal fubjefts chofe r-^ther 
lo perifli with her, than to leave her in her diilrefs# 
Then I again took away their queen, and put. her ia 
a box as before, and my poor bees fell again to fpread« 
ing themfelves in fearch of her ; fo when they were 
thus ipread abroad, I laid down their queen, near one 
fide of this fearching fquadron, when to my great 
fatisfa6tion, and wonder of fome friends, which I 
had fent for on purpofe, they all immediately ceafed 
their fpreading themfelves, and fearching every way 
for their queen, iheyall marched direftly towards 
her ! Before they had quite covered her, to fave my- 
ielf the trouble of fearching for her in the midft 
of the fwarm, I took her up and laid her down on 
the contrary fide, to where I took her up, when pre- 
fently you might fee them all turn then" march to her 
again; fo I often took her up from one place and laid 
her down in another, and thefe poor loyal and lo- 
ving creatures always marched and counter-marched 
every way as the queen was laid. When I had fhew- 
ed my friends all the diverfion that fo great a curio- 
fity could afford them, I fuffcred them again to en- 
circle her, and immediately they ciofed from the 
Tight and left, front and rear, into a thick round 
bunch, no broader than the crown of my hat, and 
fo lay very well contented together, the commons 
itill expeding when they fhould fly with their queen 
as ufual ; but (he not being able to fly, could not 
lead them oiF, and not a Bee of them would, offer to 
leave her, though by this time, no doubt but they 
began to/ want food ; fo the evening drawing on, I 
again hived them, and brought them into my gardetx 
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kt) fStevcnt their being chilled ; and the next morn- 
ing knocked them out upon the grafs, where to try 
farther experiments, I often took away their quejen> 
and with her could march them any where, this way 
and that way, and then put her to them again ; for 
I was refolved now to try whether or no tjiefe loyal 
creatures would go on thus to the end, and crown^^ 
thefe their loyal principles with martyrdom. The 
Commons tailed no food, nor would they fly to get 
any, unlefs their queen had been in fafety. .And in- 
deed this their- loyalty and aflFeftion was equalled, if 
not out-done by their queen; for when 1 had her away 
from them, 1 gave her honey feveral timef, but flie 
would not fo much as once tafteof it without her 
fubjefts. But to come to ^ conclufion of this curious 
though melbncholy obfervation, they ftill kept theii* ^ 
integrity, and famine itfelf could not lefTen their loyal 
affedion to their Prince; for after they had lived five 
days and five nights without the lead food, they all died 
of famine, except the queen^bee, who, lived fome few 
hours longer than het fubiefts, and then died ; dif- 
daining a life, that was no life to her^ without the 
company of thofe which (he could not have, they ha* 
ing ail given up their lives for her fake*" 

There are in the MonarcHy of Sees many other 
circumftances which fliew the order and admirable 
policy which reigns among them : thefe are too 
tiearly related, to the fubject of this chapter to be 
omitted* The queen has her guards who^ have the 
charge of her fafety ; fome like body guards 
are ftationed in the antjchamber of her apartmenT^ 
and others (land centineis at the gate of the palace^ 
She never moves a ftep without being attended by 
her guards of being efcorted by crowds of, other 
Bees ; if (he goes out, the reft follow her ; if (he 
flops, they (tand (till ; if (he goes into the kive again, 
they all attend her. 
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As they depofit their whole ftore in a commioif 
magazine, it is juft that each Bee itiould contribute 
to the h^ap by its own lat>our. Accordingly they 
jiever fuffcr an idle member whofe inadion would 
derange their economy, and who would wafte ther 
provifton which it cofts them fo much labour to col- 
iect. By virtue of this fage law they cxpell tho 
drones from their hive, which do nothing but con- 
fume the honey ; they drive them away with rigour,: 
and^ even in certain circumftaneea^ kill' them.' 

When iir Spriiig their magazines ire exhaafterf, 
and the flowers not yet in fuiEcient abundance to^ 
furnifli them with food, they are obliged to live by 
pillage. The neceffity of their circumftances oftcit 
cccafions bloody wars in which great numbers always 
periflr. They feldem attack the hives in thek neigh-f 
bourhood, but Uke Tartars they over run' vaft fields ' 
and halt at places remote from their own dwelling8.> 
ITxey do not attack indifferently every hire ; fomo 
are too ftrong^ and would make them repent their 
temerity. But after mature examination of the 
ftrength and numbers of the whole, they fall on the 
wcakeft, and gorge themfelves with pluader* If the 
fuccefs anfwers their expedation, they return next 
day witba reinforcement, and continue tbii predatory 
war, till they reach the inmoft treafures of the hive» 
The beea which are expofed to this pilbge, do not 
fuffer it tamely. They endeavour to .dilappoint the 
affailants, wi<h the moft vigorous efforts. No foonev 
have thefe given the fjgnal by a. humming more loud 
than ordinary, than they prepare their uing which 
ferves them as a fword ready for their defence : the 
guards are cncreafed, and they mareh boldly to op- 
pole the enemy ; th^ action, as is mentioned above> 
is generally fi<^rce and bloody, and great numbers on 
both fides are left dead on the field of battle. The 
queen being as it were the foul of the hive, it is eafy 
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<a iihagine that their grwitcft care will be to fecur© 
ker from the fary of th<5 invaders. If ftie has the 
misfortun€ to fall in battle, the whole army is difpi- 
f ited^ and vi^ry declares for the aflailams. 

If the bees in * hive are. hampered for room on 
account of their numbers, ot it there happens to^ 
be more than one queen^ they fend o£F eolo^es which 
go to fettle elfewhwe. The queen of this detach- 
inept putis hcrfelf at the head of'-^her fnbjeds, who 
follow her without knowing whither Ihe is to lead 
them. When ihe has pitched on a favourable place 
file flops, and lays the foundation of a new king* 
d<>m» 

I muft not omit to mention the refped they tfiew 
fo their dead. It does not appear that they negle£k 
the carcafes of thofe that have peri&ed, but carefuU 
}y convey them away« If one bee is not fufficient, 
two join to perform the tafk : the one takes the dead 
body by the head, the other feizes it by the tail, 
and thus they carry it thirty or forty paces horn the 
hive with their legs only« 

If we eonfider maturely the different inftances of 
iagacity which I have in this chapter related of in* 
feds, we cannot but be fbuck with wonder. There 
is fomething in them all which, if it does not fnrpafs 
the cunning and fubtilty of the mind of nfian, at ieafl 
very nearly approaches them. It cannot be the effedk 
of chance, for there is an evident difplay of defign, 
andaconRant regularity, which demonftrates that 
an all powerful and all wife being directs them. Fix 
your attention for a moment on the different wap 
in which I hai'e faid that infeS^sconflrud their nefts. 
It requires a deal of time before ^ man who is en- 
dowed with intelligence, by which h^ is fo adyenta- 
giously diflinguithed from thefe animals can acquire 
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a fuflfcient acquaintance with geometry to be able td 
take with certainty the juft dimenfions of any given 
body ; and an architcft nuift ferve a long apprentice- 
ihip before he is able to build a regular and conven- 
ient houfe ; but thefe little creatures geometrically* 
and with the greateft accuracy, conlVruft their hou- 
fes, in which they are to dWell for a time. With 
whom have they ferved an apprenticefhip to fa 
difficult an art ? Wh^t mafter hat> made them fo per- 
feft in fo fliort a time ? Who hath pointed out to 
them the materials mod proper for the conftrudioni 
of their abodes ? Who hath taught them the propeif 
time for commencing their operations? What ma* 
thematician hath difcovered to bees the mod (ronve-^ 
nient figure for the ftrufture of their cells ? How 
does each fpecies know the kind of houfe which is beft 
adapted to hi How happens it that no one fpecies evef 
forfakes its own manner of building, for that of 
fome other fpecies? Of whom has thefpider, an inkSt. 
otherwife fo vile, learnt to fpin fo fine and delicate a 
thread ? From whom has flie received the art of fix* 
ing it to fomething firm when ihe is about to make 
a web ? Who hath taught her to unite the whole in 
a common centre, and to conneft them by a kind of 
fpiral line which forms circles at equal diftan- 
ces from one another ? How has ihe been able to 
forcfec that this web would be ferviceable in the catch* 
ing of other infers which ftie could not have feized 
without this artifice ? What compaffes has (he made 
ufe of in order to find the centre of her work in 
which every thread terminates, and where ftie per* 
ceives the fmalleft motion, which ii made in th« 
whole extent of her web ? How happens it that (he 
never miftakes the road in her way towards the pri* 
foner whofe exertions inform her of his captivity ) 
Who hath informed fome of thofe infe£is to guard 
themfelves from beat and others to defend them* 
felves from wet and the wind i How do almpft thf 
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whole of them know without having experiOTced if, 
that they cannot fupport the rigour of winter without 
making the rcquifite preparations for putting them- 
felves in fecurity from th^ cold ? In the fchool of 
what fportfman have they been trained to feize 
their prey with fo miich addrefs ? Who hath niade 
them fo cunning in the art of laying fnares for 
their enemies? What mafter have fome had to 
teach them to fpin threads finer or coarfer accor- 
ding to their necefTities ? Who hath furniftied their 
bodies with the matter thefc threads are compofed of? 
Who hath difcovered to them that they are pro- 
vided with a fubftancc proper to be employed 
for'this ufe r What wtaver hath taught them to form 
with it a web fo exquifite ? Whence comes the vafl: 
variety there is between the webs of the diflFerent 
fpecies ? What dyer hath taught them to give their 
threads fometimes one colour and fometimes another? 
Of what profound piilitician have thofe been taught 
who live in Society ? What ^Lawgiver hath formed 
.oeheir conftitution ? What General hath taught them 
the art of war ? But I am tired with afldng fo many 
queftions ; queftions which cannot be anfwered but 
by admitting the operation of a being all powerful 
and infinitely wife and good, who hath given infefts 
the neceffary powers aud faculties for performing 
thofe fundions which make the object of our admi- 
ration. 

Let us now make it our duty to admit a truth 
founded on fuch ftrcng and convincing proofs, and 
let us fay with the wife man, *' The Lord by his 
** wifdom hath founded the earth, by underftanding he 
. ** hath eftablilhed the Heavens, and by bis knowledge 
•' the depths are broken up/* Pkov. iii. 19. 20. May 
we not fay without exaggeration, that God hathafted 
with regard to infers as he formerly did to Beza- 
Icel. " He hath filled them wi{h the fpirit of God, 
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*' m vifdom, in underftanding, in knowledge^ and q| 
■*^ all manner of workmanfhip, to dqyife cunning 
■*' works and in cutting of ftones, aiui in carving of 
"^^ timber to work in all manner of workmanfhip.*' 
ExoD. XXXI. 3-5. As it wag he who enriched that 
ikilful artificer with fuch excellent and various ta« 
lents we cannot doubt but it is alfo he who hath giv^ 
/en fimilar talents to inie£ts. He who gave to ^^ 60- 
^' lomon wifdom and linderftanding and largenefs of 
^' heart, even as the fand that is on the tea Ihore, 
'^ and excelling the wifdom of all the children of the 
*^ eaft, and all the wifdom of Egypt, and that of aH 
*' the wife men of his time," Kings iv. 29. 31, haf 
given (oinfefU that fagacity, forefight and induftry^ 
which we have obferved in their economy. Every 
|>erfe£t gift originates from the fame Jcaufe, and def- 
jcends from the fathesr of lights;. 

Infefb, though unendowed with reafon exhibit 
the (Irongeft proofs -of .a particular wifdom ; while 
jnen often tranfgrefs its s^ailes, and difobcy the laws it 
prefcribes to them. How difgraceful to buman na*- 
turpis this humilia^tiBg parallel? Shall defpicable ani- 
mals condu6t themfelyes with more prudence thaa 
Intelligent beings ; fhajl they confuk their infHnfb and 
jiever wander from its dilates: and (hall man, proud 
of the faculty which diftingUiifhes hkn from the 
brutes, (ball he not deign to confult his reafon / what 
culpable, infenfate condud ! Biit this is not all : the 
young of infejfts are guided by a natural movement, 
and without any •ther education, to purfue the 
xrondud of tbeir parents > but it is quite o^er* 
wife with children,; the faculties of their mind 
Tnufl be cultivated by a good^ education, the reafon 
avhich God hath given them is a rough diamond, 
which their parents are obliged to poliih, and t0 
fet, if they would anfwer the purpofcs of their crea- 
lioa. 3ut is this done by the geAer?Jiity of man- 
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land? It IS but too common with many to abandon 
their children to their own wills and totally to ne- 
f;le£t their education. Can we then be otherwife 
than furprifed to fee To maoy inteJUgent . creatures 
condufting thcmfelves with lefs reafon than brutes ? 
What are we to infer from thefe reflexions ? Is it 
not that as mfefts anfwer exaftly the purpofe of their 
creation by making ihc proper ufe or their faculties, 
men ought alfo to fecond the views of the fupreme 
Being by employing their reafon to the advancement 
of hii glory, and to that of their own felicity ^ They 
ought to cultivate with care the ineftimable gift of 
j^fon, and endeavour earneftly to make their chil- 
iJjTM follow their example* 
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CHAP. I, 

t 

Of the senses o? Jns^cts, 



1 HE fenfes are indifpenfably neceflarj to all animals. 
How could they efcape dagger if they did not fee ? 
How difcern the fgod that is agreeable to them if 
they had npt the faculties of tafte and fmell f How 
fivoid their enemy if they did not hear, by the noife 
he makes, on what fide he approaches them ? If de- 
prived of touchy how could they diftinguiOi ples^urQ* 
|rom pai^ ? How know health from difcafe? 

When I fay' that the fenfes arc indifpenfably ne- 
^efTary to animals, I do not mean that they muft 
poflefs the whole which we enjoy. It is fufficient that 
the Creator has beftowed on them as many as arq 
neceflvjr for their prcfervation in their refpedive fi* 
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tiiatibns. This is ihe cafe with infcQs ; they have 
not always five fenfes like man. Some are deprived 
bf fight, fome of fmell, others of bearing ; but never 
fexcept when the manner of life they lead renders 
thefe unneceifaiy or ufelefs. 

Feeling or touch is common to all animals as Pliny 
bbfervcsi The fenfe depends on the motion of the 
hervous fluid communicated to the brain, and affeft- 
ing the foul. This motion is excited under the fldn 
by the impulfe of fpme external body j it commu- 
hicates itfelf to the nerves, is by them inftantane* 
oully carried to the brain, and there caufes a fenfa* 
tion of pleafure or of paip* The nerves Which faavet 
all an immediate connexion with the head, arc af- 
feded in the fame manner as a cord well ftretched i 
the fmalleft motion made in it is communicated at 
once to the two extremities. It is remarkable ot 
this fenfe that it refides in all parts of the body 
\vhereas the others have each a particular organ 
feated in the head. By this means animals are in- 
formed of all the derangements, exterior as weU^a* 
interior^ which can happen to them^ 

tVhat I have faid, in the laft Chapter, evidently 
fiiews that infefts are endowed with the fenfe of 
touch. It mud hav^ been remarked how careful 
they are tofecure themfelves agaift wind^ rain^ hear, 
Cold &c. which certainly they would not do were they 
deprived of this fenfe. The delicacy of the organs c« 
touch, is not the fame in all. There are fome which 
are fenfible to the fmallefl imprefiion, while others 
do not feem to feel even a pretty fmart ftroke, as 
if endowed with an almoft ftoical infenfibility* 
There is reafon to believe that fome infefts are to 
be found, deftitute of all other fenfes but that of feel- 
ing. 

Si Sight 
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Sight is a fpecies of touch : the rayf* that coxM 
from an objed falling on thfe eye affect the retina i 
the motions they occafion there are communicated 
to the optic nerre, and produce thefenfe of feeing,r 
Although man*y infeAs are endowed with this fenfe 
it is not common to them alL Some of thofe which 
enjoy it, have it in greater perfection than man* 
Their fight is fo quick, that it comprehends, if we 
may fo fpeak^even an atom. We cannot view ob- 
jeds behind us, wiihout turning round our head'; 
but there are many inledts which, wiihout fuch mo- 
tion, can fee all the obje£ts t\'hich furround them. Men 
in general cannot fee in the dark, but Haaoy infers fee 
better in the night than in the day. 

God has not beflowed the fenfe of hearing on all 
infeflts-; and 1 know none that have ears ; we can- 
not however doubt, that there are many which are 
endowed with this fenfe^ As the lovers of mufic 
affemble at the found of the inftruments they like» 
we fee mzny infeds coUefling together at certain 
founds they are pleaied with* A difagreable noife 
diflurbs and frightens orhers^ This is morefurprifing 
if^ as I hs^ve faid they have no ears to ferve as the 
organ of hearing. When a noife is made, a tremulous 
motion is communicated to the air, which ftriking on 
the tympanum of our ears, is by the animal fpirits 
conveyed xo the brain^ and produces in hs the fenfe 
of hearing : this is firnple, and can be eafily con- 
ceived. But how can this happen without ears ? 

Infefts have nothing like a nofe, but we cannot fof 
that rcafon deny that they poffcffs the fenfe of fmelling. 
We obferve that they often diftinguilh fmells ; and 
that they are fenfible of the perfume that exhales from, 
odorous fubflances. Their inclinations in this rcf- 
poGt differ very much j fome give the preference to 
ihofe fmells which we think agreeable, others are aN 
tri^ei by the odour of fubfumces which they -grce- . 
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4i\f feek after, while others more delicate avoid them 
iind fly from them with the greateft averfioD. The 
fenf^ of hearing in infefts is more acute than in man 
of which I know two inftances. The firft is, that 
they difcovcr their food by this fenfe, and can dif- 
tinguiih by it the qualities of vegetables ; the fecond 
is that they can fmell the food that is agreeable to 
them at a much greater didance than man can. But 
we are more than recorapenced for our inferiority in 
this xdptA to infefts : the reafon we are endowed 
with, enables us to difpenfe with fuch exquifite deli- 
cacy of fmell, and is preferable to any advantages 
which infefts have over us. 

Tafte is a motion of the animal fpirits excited by 
particles afting on the nerves of the tongue which 
communicate that motion to the brain, and thus aL 
feft the foul. Infeds have no tongue like other ani- 
mak, but their trunk and their palpi, of which we 
fhall fpeak in the fequel, ferve them inftead of it and 
are the organs of their tafte. This fenfe is of great ufe 
to them ; by it they diftitiguifli between food that is 
falutary, and food that would be noxious to them. 
What 1 have remarked, in fome of the former Chap-, 
ters with regard to the food of inftfts, fbews clearly, 
that the fenfe of tafte in thefe creatures is very va- 
rious. What fome love, is abominated by others ; 
fome live on fluids, others on folids ; fome live on 
the green blade, others on the dried grain. Some 
delight only, in the juice of flowers ; others fuck the 
blood of animals. To thefe laft, every fpecies of 
blood is not equally agreeable ; fome preferring that 
of man, others that of quadrupeds, no do they attack 
every quadruped indifferently. Laftly there are in- 
^cfts which devour animal lubftances, fome when it 
is frefli, others not till it becomes putrid. 

Infers though deftitute of the organs of fome! of 

the . 
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flie fenfes are not however deprived of the feelihgl 
they occafion. Hitherto the ears have hot been dif- 
covered in any infefts ; the greater part hate never- 
thelefs the fenfe of hearing in i very eminfent degree J 
they have no nofe, and yet their fenfe of fmell is ex- 
ceedingly delicate. What greater inftance c^n be de- 
fired of the infinite wifdom df the Creator, which is 
not confined to a fingle pnode of producing theeffeft? 
If the greater part of animals have ears, as the or- 
gan 6{ hearing, and a nofe, as that of fmell, this is 
not a proof that the ears and the nofe are abfolutely 
neceffary to produce ihefe fenfationg. God cart 
when he pleafcs form credit ures capable of experien- 
'cing the fame fenfations by means of other organs* 
Should it be objefted that infefts, which are fenfible to 
fmells and to founds, muft have a nofe and ears, but 
that the ftrufture of them is fo fine and fo delicate 
that we cannot difcern them even with the alfiftance 
of a good microfcope, the wifdom of the Deity would 
not on that account be lefs the fiibjed of admiration 
Would we not have reafon to be aftoniflied at the ex- 
tent of the power and wifdom of a being who has 
given fenfations to organs fo minute as to have hither. 
• to efciped the mod diligent fcrutiny of the curious ? 
How delicate muft be the nerves which tremble at the 
fmalleft impreffions made by external objefts I How 
ftibtile muft. be the animal fpirits, which can produce 
m the foul of thefe creatures, thofe motions which 
lead them to provide for their preftrvation* 

The ufe which infects make of their fenfes corref- 
poilds exaftly to the views which the wife author o^ 
nature from whom they derive them, propofed when 
he formed them. Far from employing tiiem in pro- 
curing to themfelves extravagant pleafures or excef- 
fes of any kind, ihey never ufe them but to anfwef 
their neceflTities, or as the means of their preferva- 
tion. How great ii the difference in this refpeft be- 
tween 
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(ween them and man ! who allows himfelf to b^ Ie{) 
aftray bv voluptuousnef^, and by all the plcafurcs q( 
the femes, as if the faculty of reafon had HQt beep 
teftowed on him, and as if he had not the pqwer to 
refid his inclinations. Let us learn from tl^efe def* 
pifed animals to mortify our paflions, to indulge ix^ 
no exceffes, and to confine our fenfes to thofe ufes 
JFor which they were given us. How difgraceful is 
it for a rational being to confefs himfelf in this ret 
peft inferior to the brutes ! Xet us fly from luxury, 
let us fhun pride, and the vanities of life, and let us 
employ all our fenfes in conteinglating the works of 
God, as well thofe of nature as thofe of grace. Let 
our ears be fhut againft whatever it wicked or inde- 
irent, and open only to the important found of 
the word of God. Let us not abafe the organ of 
our tafte by excefs in eating, or drinking, but let us 
ufe it for our prefervation, by living fobcrly and fru- 
gally. It is our duty to take care of our bodily fn^mej 
but it is a crime to idolize it, to attend only to its 
pleafures, and to fatisfy all its inordinate appetites* 

Man enjoys five fenfes, wh|le infefts want fome- 
times one fometimes another. The Deity has allb 
beftowed on him a rational foul which indemnifies hin^ 
for the fuperiority that infeSs have over him with re- 
gard to the fenfibllity of their organs. What thanks 
pught we not to render him tor gifts fo valuable ! 
To foxm a juft eftimate of the importance of thofe 
gifjts, let us fuppofe for a moment that we have loft 
the ufe of one or more of bur fenfes ; we (hall then 
be convinced how indifpenfible they are to our plea- 
fures and convenience. Blind, deaf, without feeling, 
without tafte or fmell, what would become of us! 
Our body would be nothing but a lump of clay, ancj 
pur foul incapable of providing for its fecurity and 
prpfervation. Let us then praife and exalt ihe author 
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of fo many bleffings ; let us tcftify on all occafiont* 
the gratitude our hearts are filled with, for his hav- 
ing brought us into exiftence, and for the gifts of 
'reafon and the fenfes which maite that exiftence de- 
lightful. 



CHAP. IL 
Of the members of Insects* 



For the fake of order I (hall divide this Chapter into 
4W0 S^ftions. In the firft, I (hall difcourfe of the ex- 
ternal parts of infeds ; in the fecoild 1 fhall treat of 
their internal ftrufture. As the former are more 
^afify diftinguifhed than the other I fhall be more 
diffufe upon that fubjed, and begin with it» 

Section i. 

Of the external members oflnfe^ls. 

As all infefts have a Ikin I fhall begin what I pro- 
pofe to fay of the parts of infefts, by a d^fcription of 
this member. 

The fkin is the moft external integument which 
nature has given them : it covers their whole body, 
connedts the different parts and retains them in the 
places to which they are affigned. It is not of the 
fame quality in every inf€£f, I'hofe whofe manner of 
life, does not expofe them to compreffion, or to vio- 
lent 
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lent firiflkion have the fkin very delicate alid tender. 
Some have fever al (kii $ oue above anoi her nearly like 
the different coats of an onion. The Ikin of man 
and that of the other anim4ls is filled with an infi* 
aity of fmall pores ; it refembles a fieve or very fine 
net, ihe pores anfweriog to the meflies. By thefe 
pores tranfudc a quantiry of fuperfluonfi humuurs 
vhich are thrown off by fenfible or infenfible per- 
foiration- The Ikin of infeSs has likewife paret 
for the fame ufe, and fo fmall, that they are with diffi- 
•culty ftfeen. As fome animals change their hair and 
even their fein every year, experien^ce (hews ixs that 
infedts do the fame. Some throw it off but once a* 
year, others four times. 

Infe&s which creep into holes, or fiffures, wher^ 
they are expofed to pretty violent rubbing, have their 
ikin harder than others : and even fome have it forUi^ 
fied with fcales. It likewife ferves to defend imefts 
from the injuries of the wieather ; it is of the fame 
life to them that fcales are toferpents and fi(he9, ihtlt$ 
to crabs or &eJl iiih, feathers to birds, and hair to 
die mod of quadrupeds. A$ infeifts in general are 
but fmall, the heat of the Sun would foon dry up 
the internal humidity of their bodies, and exhauQ: 
their animal fpirits, were not they enveloped in a hard 
akin, which prevents that inconvenience. It is the 
inftrument of motion ;.o thofe that want feet ; by ex- 
tending and contrading it alternately^ they tranfport 
tbemi^vtis from place to place. 

LaftlVf the skin of infers may be confidered as a 
coat of mail with which God has armed them as a 
prot^bon trom external danger. *' Thou haft cloatb- 
•* ed me with skin,'' fays Job, Chap. x. ii. to ex- 
preif the means which God had employed to unite, 
conned, and prefer ve the different parts he was com- 
pofed 9^ The Deity has been equally attentive to 
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infers, and it is for the fame purpofe that he hat 
likewife cloathed them with a (kin. 

It is fo difficuh to diftinguHh the head of feme in* 
fefts that one ^vuuld be ahnoft tempted to believe 
they had none. Some have it exceeding fmall in 
proportion to their body, others very large. It is not 
in all ofvthe fame fhape; it is round, flat, oval, broad, 
acuminated or fquare in different inftds. In fome it 
is fniooth, in others rough, and fome have it fet 
with hair.v to fuit their nianm r of lifi.- Thereis alfo 
great diverfkv in the fitubtion of the head. In fome 
it is quitvi uiltind, but in others it is not eafy to 
diicovM. i'. Seme conceal it und;^r their back, like 
V 'jr^'j-'e unuer their fhell, fo that it rannot be feem 
Tnou h mod have it ftraigfht forward, fome. have it 
i)eut down, and fome have a triangular msipk on their' 

fo';'h'.'td. '• * 

Winged infefts which have feet are fumifhed with 
antennas on their head, above the eyes, though fome 
have ihem feated on the roftrum; as zW the Curculios, 
In the antennae there are many articulations that in* 
fefts may bend thfem with fiacJlity, and the number 
of the articulations varies with the necelTittes of the 
various infects. It is rare to find caterpillars with an** 
tennae, but there is" a brown caterpillar which 
lives in fociety that is diftinguiihed by antennae 
with th^ee articulations. Thofe of the muflc 
beetle have four, thofe of the pediculi of the Pea* 
cock, five ; thofe of the aphides of the cabbage, 
fix ; thofe of the Ichneumons that are bred in the 
body of the caterpillar with 72 folds, fcven ; thofe of 
fome beetles eight. There are infers which have ftill 
,a greater number of articulations in their antennse* 
Such are all the fpecies of Cerambyx which have fen j 
%he earwig eleven ; the Tipula phalcenoides has four-, 
^een^ and the ichneumon that breeds in the body of'the. 
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gf e^t) CittcrpiHat^ whidh curl up the heaves has fix* 
teen ; the antennee of a Phalesna which feeds on the 
alder has forty articulations, chofe of the Phalsena 
Euonymella fifty 5 and thofe of another bred on the 
wulow fixty. Laftly in thofe of fome grafshoppers, 
there are from eighty to an hundred articulations. . 

Thefe articulations are not of equal fize, and fome 
are longer tlian others; fome are formed of little fphe- 
rical bodies like a firing of beads, more or le£s dif- 
tant } thefe beads are bare in fome^ but garniihed 
with hairs in others j in general they are fo fmall 
that they cannot be feen difiincUy but with a glafs* 
In fome infe&s they are hemifpherical, in others heart-" 
ihaped, and lafily fome are toothed like a faw. 

The extremity of tlie antennae in fome infe£fcs is 
thickeft, forrtiing a knob, the whole fomewhat of the 
figure of a drumofiick. That knob is fonietimes 
cleft and divided into feveral branches. The fliaft 
of the antennas is fometimes fmootb, and fometimes 
fringed.^ Thefe laft are of two forts, the on^ having 
fringes oiily on the outfide, the other on both fides, 
like the feather of a bird. This is their appear:ince 
when feen with the naked eye, but if a magnifier is 
employed, we find that each particular filament of 
the fringe is itfelf a feather, having a quill and a 
plume liKe thofe of a bird 

The antenna are feated on fmall tubercles yb 
which the infeft can bend them in all direftions. 
They are not always carried in the fame way, fome 
infetb bearing them ftraight forwards, others benr^ 
others turned afide, according to their manner of 
life. 

Antennae have been given to infefls with different 
views and for different purpofes. It appears to have 
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been the jfjtiikripal intention of the Creator fhaf fhef 
ftould fcrvc irtitead of h^hds^ as they feel objefts with 
them in cinder to jud^e whether they are uftftil or per- 
nicious- When duft haf fallen upon the eyef of fomc 
infcfts it is with thdr ai^tennse that they dean 
them, it is tlie more neceflary that they (hould M 
provided with the means of removing this duft a» 
they have no eye brows, and arc therefore more ex- 
pofcd to the inconvenience. In this cafe the anted' 
nae are of the fame ufe with our fingers. They like^ 
tvife ferv« infedls *» the organ of fmell, and by them 
they difcern odours both flear and at a diftanc6; 
The males employ them in careffing the fertialeSr 
They are a fort of me&furing rod to others, witb 
tf^hich they found the depth of the holes they meatk 
to retire to. Laftly, as we have obferved above, 
the antennae are one of the marks by which the 
males of many fpecie^ may be dilUnguilhed from the 
females^ 

The ftruftore of the eye in man vtni other an^ 
tnals demonftrates, in the moft inconteftible manner, 
the power and wifdom of him who made it j but, 
the evidence of thefe perfcSions, drawn from the 
ftrufturc of the eye in infefts, is not lefs ftrong. R 
is true that fbme infefts arc deftitute of the organ of 
fight, but by far the greater number are pofleft of it 
The form of t^ eir eves is very various ; fome have 
the luftre5 and almoft the roundnefs of pearls. Tome 
are hemifpherical, others fph^roidal. I'hey are not alt 
of the fame colour. We fee many butterffies with 
eyes as white as fhow, thofe of fpiders are quite 
black, thofii "f fome aphides are of the colour of 
amber, of jafper or vermilion j Ae brilKancy in the 
eyes of fomc of the inufcas is like that of goldj for 
wh'ch reafon ti-ey go by the rame of the golden-ey- 
ed ilies ; th'>fe of the rr^^en prafshoppers have the 
colour of an emerald j kdlly, the eyes of fome have 
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ts mttcli fAe and brilliancy as a diamond expofed to 
the rays of the fun : tbefe colours, however, fade af# 
ter the death of the infed, and fom^imes totally di& 
Appear. 

TIw eyes of infefts ate generally placed in the 
forehead, under the aatennae: but this rule i^ not 
Without exceptions, for fom^ have them behind the 
antennas. In fome they (land only a little out from 
the head, as in the grafshoppers ; in fbme they are fo 
much ndfed, that one would think them attached to 
the head, only by an ardculation ; fuch are thofe c^ 
the ficnall dragon-flies. 

The number of eyes in infers is not uniform $ 
the greater part have two, but there are fome that 
have five. Befides the two large net- work eyes, a 
number of infers have three others on the foreheads 
Spiders have generally eight eyes, but they are no; 
difpofed in the fame vtray, in all the fpecies. Thofe 
^ders, however, muft be excepted, which have long 
legs, and antennse refembling the claws of a crab, 
for they have but two eyes. Thofe of fome infeSs 
refembie two hemifpheres, elevated on the two fides 
of the head, confifting of a vaft number of fmaH 
hexagons like the cells of bees. In each of thefe 
hexagons are circles like lenfes, which are fo many 
eyes, ittcrcafing the power of that organ, to an infi* 
irite degree. Sy this apparatus, thefe infeds enjoy, 
not only the advantages of fight, but have it probab- 
ly clearer smd more extenfive than other animals.-— • 
This was, no doubt, neceffary, on account of the ra- 
pidity of their flight, and to enable them to defcry 
their food, while flying. 

The eyes of infefts are neither deferdcd by bone^, 
nor fnrniflied with eye- lids to proteft them from ac- 
cidents! but to make amends for this, the external 
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troat is fo hard, as to fecure tKem from the dangers 
they would otherwife hare to dread. I imagine, that 
the hemifpherical figure of the cornea ani'wers the 
purpofes of the cryftalline and other humours ; and 
I believe that, in place of the diflferent coats of the 
eye, each hexagon receives a particular branch of ihe 
optic nerve. The eyes of other animals are move* 
able, but thofe of infeds, are for the mod part fixed* 

There is great art, and many things remarkable in 
the ftrufture of the mouth in infers. There is aU 
mod as much diverfity in-the figure of this organ, as 
there are different fpecies. It is broad, pointed, or 
long like the fnout of a pig ; and this lafl of various 
lengths and fhapes. 

Many infers have a fort of hps, not only on the 
upper and under fide of the mouth, but at the fides. 
A great number have palpi at the mouth,, by which 
th^ examine their food, and with which they intro* 
dueb it, and they likewife ufe them for cleaning it. 
Thefe palpi have feveral articulations, fome have two, 
three, four, five, and even more. Some infefts have 
only two palpi, others four. The extremity of them 
is often round and clubbed. It is channelled in 
fome beetles, and oblong in others. 

We find 'alfo, in the mouth of infeds, a fort of 
jaws or pincers, (mandibular) which ferve inflead of 
teeth. Thefe they ufe in comminuting their food^ 
or in breaking other fubftances. But, though thefe 
inftruments are exceedingly fine and delicate, they 
are at the fame time very hard and flrong. They 
are fo fharp that fome can pierce the- hardefl wood, 
and make holes for themfelves to live im Thofe 
who live, only on foft fubftances, have no ufe for 
teeth fo hard or fo fharp ; accordingly, they are ob- 
ferved to be blunt in fome beetles that live on rotten 
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wood. Thefe pincers, in feme infefts, arc ^exceed. . 
ingly fmooth and (hining 5 they pretty much referable 
the fpur of a ccck, as may be feen in the larva of the 
Hemerobius. Some have fmall teeth on the fide of 
thofe parts which form the pincers, and oppofite to 
one another* - They are not broad like thoe in man, 
but pointed and curved, nearly like the teeth of a 
few. Their number is not equal.* Beetles have 
two : Scolopendrac three, and the larvae of drapon-. 
flies fix. The maxillae of fomc iofefts have at their 
bafe two Angular knobs, with a longitudinal receis, 
into which the maxillae can be folded, like the blade 
of a clafp-knife. When the infccl would feize any \ 
thing, and for that purpofe joins the two pieces of 
thefe. pincers, they do not touch, in fome infeds, tx^ 
cept at the points ; in others, which have, them long- 
er, they fold over each other. 

Thefe pincers are of great ufe to them ; lerving 
them not only inftead cf teeth, in breaking and 
comminuting the food they take, but for grinding 
many other fubftances, according to their neeeflitrcs* 
It is with thefe they feize their prey, and Kold it faft* 
They are likewife arms both offenfive and defenfivc. 
Thofe which make holes in the ground, employ them 
in removing the things that obftruft their progrefiu • 

There are fome infefts of pfey, (for they well de- 
ferve the name,) which, befides thefe pincers, have, 
at the mouth a fort of claws, with which they hold 
th^r booty^ as birds of prey hold theirs with their 
feet. Others likewife have jaws (maxilla J fituated 
under the pincers, which are moveable, like them, 
but in a lefs degree. 

I muft not in filence pafs over the trunk, or, at 
others call it, the tongue of inleds. Some, as the 
grafshopper$, qa^ry it bttw€e^ their pincers. There 
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are feme that can extend and draw it m U pleafure 
The Lcpidoptertt roll it up very adroitly, between 
two bearded bodies that. conceal and protect it : o* 
thers place it alojtg their abdoment where there is a 
little furrow formed for its reception* This trunk it 
liot always of equal length : fome have it very fliort^ 
and fome longer than the whole body. When it is 
viewed through a microfcope, it is found to be verj 
curiouily hibricated, and, in a manner, adapted to the 
way of life of the particolar infed ; All its parts are 
fo difpofed, that nothing is fuperfluous, nothing deft* 
cient. In fome, it is inclofed in a fort of iheatbt 
which terminates in a very acute point, ferving to 
pierce the fubftances that contain their food. When 
ihey have done this^ they open the fheath, and infert 
the trunk into the wound, that they may extia& the 
juice. It ferves, therefiore, as a fyphon to fuck the 
fluids they ufe as aliment. And befides this, it 
ferve^ to pricks and to wound like a lancet Though 
this trunk is fo fmall that it can hardly be perceiv^^ 
except it be with a glafs, it it, neverthelefs, fo hard^ 
that it can pierce, without difficulty, the faardefl and 
thickeil bidet 

/ After the head, there follows the neck, the thorax 
and lallly f he at^domem i he thorax is more or left 
hard in proportipn as the habits of the infed expofe 
it to a greater or lef$ de^rte of attrition. Thofe 
which crrep into clefts ai? the Cimices, have this part 
of the body fomething flat, that they may the more 
•eafily penetrate. It .is more rounded in others, and 
fome, like the Silphas, have it furniflied with elevated 
margins, occafioning a pretty^ confiderabie corref- 
ponding furrow. ' The thorax in fome terminates in 
a point behind, and that of others is blunt or rc>und« 
ed, as in grafshoppers. Many have it fet with hairs, 
find others \^ith minute elevations which defend it 
froQ^^the efe^s of violent fri^Uoa It is furmount* 

ed 
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cd in fome with a protuberance, with" twd angles^ 
with a hori^ or with bodies of a pyramidical o^ 
thomboidal figure. 

In the abddmen of inlefts there are many things 
which merit attentiod ; and in the firft place thofe 
incifures ' from which thefe animals derive their 
name. Thefe are called rings or articulations ; they 
are formed with great art, and very much differ in 
appearance.. Some are very clofe, and look lik^ 
wrinkles, others are broad and long : fome are fquare 
and fome are fumifhed with a margin or rim ; and 
often there is an opening difcoverable between the' 
folds. All infe&s, as may be eafily imagined, have 
not the fame number of thefe rings. Some have 
five, fome fix, ^nd fome feven ; all caterpillars havd 
ten, and the aphides of the cabbage twelve. Somd 
Scolopendrae have twenty, fome forty or fifty, and 
a cenain larva of a Tenthredo feventy-twoi 

Thefe rings are of effential ufe to infe£i!s; It 
is by extending and contracting thefe that they 
move. By contracting them they defend the deli- 
cate parts of their internal frame from the heat of 
the Sun, from rain and from wind. If they need 
heat or refrefhment, they can procure either the one 
or the other by the' dilatation of their rings which theli 
allow a free paiTage to the fays of the Sun, or the 
frefh air^ As they can dilate themfelves at pleafore 
they can receive the f recifc quantity of either they 
have occafion for. 

There is fuch diverfity o£ figure in the bodies ot 
infeds and they are fo wonderfully formed that an 
exa£t de&ription of them would be impoifible. Thd 
body of fame, as the fpider, is of a fpherical fhape^ 
that of others as the cocinella, is hemifphericaU Some 
axe round and ilat^ as the pediculi of the bar, othorsi 
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zTt oval ; fome have the figure of an ejfg ccrapr^f*-^ 
fed, and fome rfefemble the quill of a feather. Some 
have the Irody flat and fquare. The body c»f the iu- 
feft called Hippocampus has four long and flat fides; 
that caHcd the Corculum Aquaticum is of the figure 
of a hearts Some are crooked like a hopk^ and are 
iiirfaifbcd ^ith a lonjz; tail, or fmall bag at the poftc* 
Tior extremity ; of this lall the Sphex fabulbfa is aa 
example The diverfity of colour in this part is not 
iefs remal-k^ble, but we fliaH-eAter more aunutely inta 
this fiibj6£b facreafte^^ 

ThofettifeSs which haverio f^ct hatT in difierent 
^aceff of their body, fmall points which ferve in- 
ftcad of them ; and with thefe they attach thenifelveft 
to folid bodieS) and keep fafl to' them; In horfe 
dung there is to be found a ma^gbt about 
an inch in; length, whofb body has nearly tbt 
figute of a cheny-ftone. This animal^ has Cik ringi: 
by means of which it can elongate ahd contradl il- 
Jielflike the pip^ uied in fome places for decoying 
quMls; the fupface of each of thefe rings is j]^amifhed 
with fmall aciite poitits,;. in fuch a manner that when 
the rtiaggot chufes to raSfe them up, they penetrate 
the bowels of the horfe, and keep the infed fo firm, 
^at it is not caitied along with the fceces^ 

The bodier of thofe infers which Kve in water 
arc naturally covered wiih a fort of oil which pre- 
sents the water from adhering to them, and retard* 
ing their motion,.^ Others have aiong ihdr body 
fmooth or crenulated margins, fometimes knobs that 
'not only ferve 'to preferve them from t«Jng hurt by 
aitriHon upon entring or going ont of their boles, 
4>ut alfo are an ortimnent.^ Thdfe arc nt>t quhc fo^^ 
large as a gtr in of nnllet> yet there is obfervaWe an' 
aflemblage of the mod beautiful colours, and they re- 
semble thofe little glafs balls ^od with diflerent^eo- 
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Soured waters, Laftly'fome like; the camel have a 
protuberance on their back. 

But we feall find as iQuch diyerfity in the parts 
<hat remain as i(i thofc we have aiready mctitioned. 
. The extremity of tie abdomen is not alike in alL 
Some have it fmooth, in others it is fet with hairs, 
Jonger or fliorter accorditig to the ufes they are def- 
tined for. In this place arc fituated the papillae from 
which they draw the threads they ufe in their differ- 
ent webSt Some like the caterpillar of the Phalaena 
bucephala have this part covered with a fl>ort of fliield* 
Others have at the fame place a ftiff membrane 
which affifts them as a rudder to turn when flying 
to this fide or that ; and is to infects what t-he tail 
is to birds. Some have long fleqder l^riftles, one, 
two, three, or four ; and others a fort of horns, 
ftraight, bent Qr crool^ed in various itifefts. When 
sthefe hortts are touched, fome like the cajt^pillar of 
the Sphinx Euphorbige can draw thejn in as fnails 
do theirs. Others have more ilender horns, either 
iimple, or,^as in thelii^tta orientally, articulated, Thefe 
liorns are of various ufe, for to fome infers as the 
Gryllus campeftrfs, they give intelligence when any 
thing approaches them from behind, to others they 
^re the oxgans of attachment to folid .bodies, to 
others of proi^refllve motion. The extr^^ity of th^ 
abdomen is likewife the fituation of the lling ia 
thofe infeds which poljefs it; fome have one^ others 
two, which ferve a$ weapons of offence or defence* 
Some, as the parwig^ initead of a (ting have a fort 
3of pincers or forceps at the^ail, with which they de- 
fend themfelves, and feize their prey. Laftly fome 
Jike the caterpilliwr of the Phalaena Vinula, have two 
l^tacula, like a tworpronged fork. 

I now con>e to the parts of generation in infecls, 
Vbich cam>Gt t>e ps^ed ov^r in fileuee. TheCe are 
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placed at the extremity of the abdomen In the malc$^ 
though there are fome that have them placed for- 
wards under the belly. Thefe parts in proporiio^ 
to the body of the in fed are larger in fome than in 
Others. Thofe qf the females are fituated, ^ in the 
males, generally towards the e^^tremity of the abdo- 
pien, fometimes under it. They are covered with ^ 
fine down, that the male organs, which ^ are exceed-^ 
Ingly delifrate, niay not be hiirt'by the conta£k. 

Some infefts have likewife, at the extremity of 
the abdomen, a fting. In fome it lies within the bo- 
dy from which they can dart it forth when they have 
pccfifion to ufe it, m others it is altogether external. 
If fliort, it is placed under the , belly, where it lies in a 
groove like that vrhich receives the edge of the blade of 
9pocI^et knife. If long it (licks o^it behind, and is enclo- 
fed in a fort of cafe formed of two very flender lami- 
pje like a tube cleft longitudinally. This tube termi- 
nates in a very (harp point, which opens to allow the 
fting to pals when it is ufed. This fting is bearded 
with very fharp points like the beards of a hook^ 
Tbpf^ not pnfy prevent the fling from being with- 
fdrawn. but make the wound more pjiipful, It i? 
formed of tvjro fharp fp^ars, which, being once infer- 
ted into the ikin, penetrate further by means of their 
fliarp points. At the bafe of the fting near the belly 
IS found a linall bag full of a ftrong and penetrating 
fluid. This the infed extrads when it has occafion, 
and injeds it into 'the wound made by the tube of 
Its fting,* when tumour and pain fucc^ed in confe- 
quepce pf the fermentation of this fluid. "iThe tube 
pf the fting is faiQoth in fpm?, in others when view- 
ed through a magnifier, it appears hairy. At the 
bafe of the fting in the abdomen of the infed arc 
found the niufcles by whi<;h it ads. 

AH infeds do not make the fame ufe of the fting. 
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In the female for inftance, it ^s the conduit through 
which the eggs are conveyed and depofited. It is of- 
ten more than half an inch in length, hollow, and 
cleft in two : It terminates in a pointed knob, with 
^hich the infed makes a hole in the earth, or in ;a 
leaf large enough to hold her eggs. Thefe fhe de- 
pofites, through the hollow of her fting, that the 
rugged earth or piher matters may not harm them^ 
As it is open by meai^s of the cleft at top, as well as 
at bottom, and as the eggs do not defcend by the 
preflure of the air. Nature has formed in it many 
half rings oppofite to one another, which facilitate 
its defcent^ Infefits contraft thefe fucceffively, begin- 
ing with that neareft the abdomen, and making the 
eggs defcend from one ring to another, by a fort of 
periflaltic motion. The cleft of this canal is almofl: 
invifible while the infe£ts are alive, but it opens a 
little m6re when they are dead. The ftinp; of the 
female is incapable of wounding } that of the niales 
alone has this power. 

The females of all infefts are not provided with 
fuch a conduit : thofe which depofite their eggs on 
the furfaces of bodies, difcbarge them immediately 
by the genital organs. None but thofe which depo- 
lite their dggs in the fiefli, in other infers, in leaves^ 
or in the earth, have occafion for fuch a tube, that 
they may introduce them as deep as is neceiTary. 

Although the fting of the males is extremely fine, 
it is, neverthelefs, ftrong enough to pierce hard fub- 
ftances, and I have been ftung by a bee through 
a goai-ftin glove. They ure it as a pike or lance to 
annoy their enemies, or to defend themfelv'es. 

This tube or fting does not always ferve as a chan- 
nel for the eggs. There are fome aquatic infeds, 
l\ich as the Nep^ Cinerea^ that have this part coni- 
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mon to both fexes, and which they ufe as a fpinjck 
to inhale the frefli air. They are fecn often pulhiiMr 
the extremity of it to the furfece of the water, ani 
when they defcend, there rile littje bubbles of air, 
which efcape from them. 

We have had occafion to rem;irk above, that ior 
k&^ which have feet, have not always the fame num« 
jber of thcm^ but that they vary accprding to the dif- 
ferent fpeciea. Thofe limbs, are generally fituatecj 
cnder the abdomen : we And, however, a particular 
crder of infecls, aquajtic as well as terreftrial, that 
jbefore their transformation, have their feet on the 
back. But no fooher have they diverted themfelve$ 
©f their fldn, and their feet, and are in a capacity t^ 
fiy, than the£e appear under the abdomen* 

All infects have not the legs of the fame length* 
Some have them very fhort, with but one articulation. 
Such are all caterpillars, whofe fix fore feet, ar^ 
not, ftriaiy fpeaking, any thing but hooked points^ 
and the eight hmd feet li^ve but a fingle articulation, 
which gives them the appearance of being mutilated? 
Some infeds are likewifc fo^d that have them long- 
er, with thyee articulation^, as fome fpider^» mention- 
ed by Pliny ; four^ a^ thp Scolopendra anorfnaas j 
five, a^ in the Tipul^ motitatrix ; fix, as jn the A- 
ranea Diadema: and fomaimes, even eiglu. The 
feet of the faine infed are not always of equal length. 
The bind legs of moft are longer than the reft.—. 
Bees have them fo long that they can carry them to 
their head, and put into their mouths the wax thefe 
legf are loaded with. This rule, however, is npt £b 
general but that there arc exceptions to it, the fore 
legs in fome being the longeft. 

Thefe legs arc generally corapofed of three parta, 
thjB fifft 11 a kind of lihigh, (fimur.J It J^ilfe^ im- 
mediately 
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ifiediately from the dibdo^en, and is tbickeft ait its cm 
J^igin, although there arc fome irvfeds which have U 
thicker below than above. Thi fecond is the kj^v 
pTQ^ly fo ffallcd, ' Ctibia.) The artitubftions of 
thefe parts in fome infeds are furnifhcd with ftrorig 
4t\A (harp (pines, 'i he third part is the foi>t, (tarfiu^} 
irhich d^f^ves moi^e attedtion tban4he other cw^^ 

It fe getieralljr articulated, the* parts fometimet 
fcuild or heart fliaped. Some have two articoladotis^^ 
fome more, the length of five. At the extretnity of 
thefe^ f^me have two hoofcdd appendices, by which they 
atfach ifcemfelves to the moll policed fafeftances.-i** 
Between thef6, others have fomething like the lofe of 
a fdot, which enables them to flick to places where* 
tte hooks would be ufcfefs. It produces the fame 
*tfeA as the bit df tnoiftened leather which ehiUrw 
Jnrefe upon a ftolie ; it adh^eres fo ftrongly, that a very 
iieavy ftone may be lifted by it. Some have a Ibtt 
<X. cUp at the knee joint, by which they affix them- 
felves ftrbngly to the bodies they want to hold by*. 

. The legs <A infers Hkewife fenre various purpofesy 
tod chiefly fof walkings But there are fome which 
life them metely as hooks for faftening themfeives to 
^bje^ts, others for leaping^ The leaps they make 
arc fo great, that it is faid a flea will leap aoo timcs^ 
its own length. Tqx this purpofe, thefe infefts are 
lurniflieii, not only with ftrong and flexible legs anil 
thighs, but with vigorous ihufcles, endowed with ^ 
power of ebfticity, which raifes the animal high in 
the air. The feet ferve as a rudder to thofe iniedr 
>Vhich Iwim, diredihg them .to the place they want 
ft) l^ach. Th'ey hold in equilibrium, the body of 
thofe that fly, and direft it at the pleafure of the a*- 
liimiii. They , receive the fame advantages from 
them that ftorks do from their long legs. They 
ftretch them out from th^ abdomen, and ufe them at 
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a rudder to (leer them. Others, which are fhort- 
fighted, ufe them for exploring the road, both before 
and behind thern* Some employ them ia cleaning 
their eye^^ their antennae, and their wings^ and in 
clearing them of the daft and earth which niight; in- 
commode them. Thofe which dig in the earth, ufe 
their legs as pick-a^e$,.to make cavities and fubter* 
ranebus paflTages. As men ufe their arms, and fome 
animals their feet^ as WeapionS of defence, there .are 
infers which make the fame ufe of theirs. I.bdievc 
1 have already mentioned that fome ufe them for 
feizing and holding their prey. Laftly, by the ftruc** 
ture of the legs, the fpecies of infeds are often di-: 
ftinguifliable. " 

The Wings are the principal things to be noticed in 
winged infeds. I have already fpoketi above of the 
number which the different kinds of infeds pofiefs^ 
and have obferved, that fome have two, others four. 
They are fo delioatte, aiid th^eir ftrudure difcover^ fo 
much art, that they may well pafs for one of thofe 
objefts that moft clearly demonftrate the wifdom oiF 
the Creator. They are provided with different 
nerves^ which, like thofe of leaves, are diftributed in 
different difedions. The pofition of them is alfo 
different, in different infeQs. In fome they are hori- 
zontal, in others they decline a Uttle towards the 
fides, and in others, they ftand ereft. . The remarks 
which I have had occafion to make in fqme of the 
preceding articles, fufEciently (hew^ that the wings of 
infeds a^e very various. Some have a kii^d of a 
covering over them, while 6ther§ are bare. Some of 
thefe laft are exceedingly thin, fhining, and tranipar- 
xent, like parchment or fine gauze ; others arc o- 
paque, and Covered with a fort of farina or powder.' 
I have alfo already examined the different forts of 
butterflies and winged beetles, fo that I have only 
here to treat of the wings thcmfelves^* 
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The wings of infeds, which are bafe, whether 
they have ^wo or four, are exceedingly thin, and 
their nerves are ramified in diflPerent direftions. In 
fome, thefe ramifications extend from the body to 
the half of the wings only, where they are loft and 
difappear, as in the EUppobofca equina. In others 
they reach the margin of the wings, where they join 
and form a fpot, which Frifch calls the marginal 
fpot, as in the Hemerobius Chryfops. Thefe ramifi- 
tations aflfume various figutes. Sohletimes they are 
fquares, which, at the fuperior extremity divide into 
three branches, as in fome Libellulas, in others they 
are rhomboidical, as in the grafshoppers, pentagonal, 
or irregularly pentagonal, as in the Sphex fabulofa : 
ihe membrane that fills up the interftices of. thefe 
iierves is fo thin, that it can hardly be perceived, and 
the whole wing appears like thin gauze. 

There is great diverfity in the figure of tlie farina- 
teous wings; They may be compared to the leaves 
of diflFerent trees ; whatever connexion there may 
be among them, there is not one of them like ano- 
ther; They are round, long,' heart-fliaped, indented j 
orintire in the margins, oval, of nearly oval, their 
ends terminating in a point ; in others thev form 
triangles^ the ends being either pointed or rounded. 
The margin of the wings is often indented like the 
edge of a faw, or undulated, forming femicircles like 
the figure of a ferpent in motion ; and fometimes be- 
tween thefe circles there are fmall elevations; Some 
at the extremity of the wings have a fort of tail, like 
that of a fwaltow, fome have it ornamented with fine 
fringes like lace. 

When the duft which tovers the wings of infeftii 
Is looked at with ihe nakfed eye, one would take it 
for nothing but fine farina or powder ; but, if it is 
(ten through a magnifier, this pretended duft appears 
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in the form of very delicate feathers, which cafily 
fcome off on being touched* . The fmaH feathers are 
of very diiterent figures ; fome have the form €>f a 
a battledore with a (hort handle, others are almoft p* 
val, except at the bafe, where they are a little notchw 
ied ; fome are like the leaves of a willow, except that 
they are fometrmes indented at top : fome refemble a 
fan, a fquare with rounded angles, but waved at fopj 
others afe poinre4 at the bafe, and enlarge' gradually, 
terminating in two, three, four, and even five lorrf 
points like a finger ; fome refemble the heart- ihaped 
leaves of trees, and terminate in two or three hook- 
led points ; others are oblong, and pointed at their 
origin, where they are ova^, and have at the extrcmi- 
ty, three, four, and even a greater number of (hort 
Tpoiats ; lafUy, fome are long, thickening at the bafe, 
flender in th6 middle, and are twice as broad at the 
top, as at the bottom. 

Without talking into account, the different cofourtP 
of thefe winf2:s, of which we fhall hereafter take no- 
tice, many are marked with Angular chara^iers. Oft 
the wings of fome, are marks which refemble He- 
b ew letters, on others a Roman C, a Greek jpfilon, 
a V, or an O. Madame Marian obferved, on the 
wings of a butterfly, charafters lefembling the letters 
B C Y M ; this 1 have not myfelf feen. Others arc 
marked with a St Andrew's crofs, and fome with the 
figure of an arrow; 

The wings that have cafes are not lefs worthy of 
attention than the others ; thefe cafes are hard as 
horn, and are eafily broken. They are like a fheaih " 
to the delicate wings, which they cover and prefervc 
from injury. As infefts have no bones, thefe ferve 
inflead of them externally. They are not of equal 
hardu'efs in all infefts, the genus of Cantharis has 
them thin and flexible, and Frifch fays of the Cantlfa- 
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m fu&a, that when it die«, the elytra fhrivjel up. 
There is iikewife great diverfity in their length ; ift 
fome, they cover only a fmall part of the body be- 
low the thor;^x, in others they cover the halt of it ; 
io fome they hardly reach the extremity of the abdo** 
men, in others they cover the vi^hole of it. Some- 
times thefe cafes are nearly opaque, and hard as 
horp ; in dtbers thin and nearly tranfparent. Not; 
lef$ variety is obfervable in their fhape. Some, when 
joined together, are round, like the ft£lion of ^ 
iphfre, others oval, oblong, or ftriight. Some are 
exceedingly fmooth and polifhed, others have a bor- 
der, or are dotted with little depreflioni, as if made 
with a pin. Some have longitudinal lines iike thq 
furrows of a ploughed field, and others are fet with 
hairs, or adorned with little tubercles, covering the; 
furface. 

The wings to which thefe cafes ferve as covers are 
▼ery fine and tranfparent. In (ome fpecies they are 
not longer than the cafes themfelves and may be co- 
vered therefore without being folded^ But there 
are others which have them much longer, and muft 
fold them up when they are not flying to put then^ 
under 'the elytra. For this purpofe they have at the 
external margin an articulation or /a kind of fpring 
to told up what is longer than the cafes. - when 
thefe wings are laid on the back, their largcft nerye$ 
are without fupport, and the two ends which are 
too long hang down. But when the elytra are laid 
down to cover them, they lower at the fame time 
thefe nerves, and then the two ends drawn by their 
mufcles are folded in, and take their proper place. 
In order to accomJ>li(h this, the beetle has nothing to 
do but to leave a fmall ipace between the elytra md 
abdomen that what remains of thfc wing may the 
'more ^flly be folded : and thi^ happeft^ with all 

£ a thofe 



Digitized by 



Google 



I «4 INSECTO. 

thofe cruftaceoud infedb, whofe wingk are longer 
than the elytra; 

Many fpccies of infefts are covered with hairs ; 
fometimes thefe are fo fine that they efcape the naked 
eye, and are vifible only with • a good glafs* But iii 
others they are fufficiently obvious* They do not 
cover the whole body ; fome have them oh the head 
where they look like a plume of feathers, fpme on 
the thorax, on the extremity of the abdomen, pn 
the wings, both upper and under, and on the legs. 

^ Thcfe hairs are of different colours which change 
however when the irifefts grow old, and are about to 
form their cone. They are thinly fcattered on fome, 
on others thickly fet. There are alfo infeSs where 
the hairs form tufts, like a brufh, (fafcicult) a^ in tht^ 
J^halsna pudibunda; (bme fquare, others round, oiitn, 
equal at top as if cut over like the egrets in the tur- 
ban of a Turk, and often terminating in a point 
like a pencil. Sometimes the hairs are fo grofs and 
ftrong that they may juftly be called fpines ; each of 
thefe fpines fometimes dividing into many rigid bran- 
ches, and fo fmall as to be with difficmty feen. 
They too are of different colours, as may be fcen in 
the different fpecies of khe thorny caterpillars and the 
number of their branches varies, fome having three, 
four or more! ' Their pofition is alfo very different. 
In fome the fpines are placed ro^nd each ring in one 
fine as in the caterpillar of the Papilio Ip ; in others 
ihey are placed in two lines, not oppoifite to one ano- 
ther but alternate, and always at fuch equal diftan- 
ces, that one would fay they had been mealured 
with the greatefl care ; an in(lancie of this may be 
feen in the caterpillar of the Papilio Urticae. 

Thefe hairs and fpines anfwer more than one pur- 
pofe. They preferve fome from two great friftion 
i . : . . V whid)^ 
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which could not but injure their (kin; they are like* 
vife weapons of offence, others ftriking their enemieg 
with them very forcibly. Laftly, in thofe that live un- 
der water, there are fome that encompafs their hairs 
with a bubble of air which ferves them to come up 
more eafily to the furface. The water beetles have 
hairs on the belly between which there are little par- 
ticles of air. When thefe are numerous they de* 
fcend to the bottom with difficuhy, and when they 
reach it, they are obliged to hold by fome fubftance 
to keep themfelves there.: but when, they loofe iheif 
hold, the air carries them up to the furface. 

Nature has endowed fome infefts with horns difc 
ferent from the antennas, having no articulations. 
Some have but one placed on the head, and riQng 
ftraight or recurved like a hook. Some have two 
placed on the forehead bending to the fides cr rifing 
m a ftraight Jine. Thefe horns are either fhort, 
fmooth, or a little incurved like hooks, or branched 
like thofe pf the ^ying ftag. Sometimes they are of 
equal length, fometimes one is longer than the other. 
There are likewife- infefts which have three of thefe 
horns rifmg perpendicularly, lliey are not always 
fituated on the head, but fometimeJ^ on the fhoulders 
pear the head. Laftly, in fome infeds they are im- 
moveable, but moveable in others. Thefe laft caa 
^y their means hold their prey as with pincers, ^d 
fhe former can remove any obftacle from their way. 



C H A p, q^ 



Digitized by 



Google 



1<K tKSECTd- 



C H A P. 11. 

Section it. 

^ Or THF INTERNAL PARTS OF IksECTS. 



Let us now come to the internal parts of infefts, and 
letjus fcrutinize the inmoft receffes of their ftrudturc 
in order to penetrate into the myfteries of nature. 
The talk is full of difficuhy. Many of thofe parts 
are lb fmall as to efcape our fight. To difcover theni 
we mud ufe the highell magnifiers. Befides, the eye 
is weakened by the continued contemplation of 
one obje£i, and we feel this fenfibly when we force 
ourfclves to the tafk. Notwithftanding thefe dif- 
ficulties, however, Naturalifts have difcovered many 
things on our prefent fubjeft; thefe I * (hall detaij, 
and add what I have learnt from my own obfer- 
vations. 

If we feparate the external Ikin from an infedk with 
'inftruments, or throw it into warm water, that the 
(kin may come away of itfelf, we fliall find that it co- 
vers many parts worthy of attention. And firft in 
the head we difcern the brain, the fubftancc of which 
isfo foft'that it is riot eafily examined even with a 
ghfs. When we pierce the eyes of inlieds whh a pin 
there iffues out a fluid, in fome clear like water, in 
others red like blood. Under the Ikin is the flelh. 
It may well receive the name fincc it confiils of fib- 
rous 
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roas parts foTr and fometimes reddifti as in other a- 
Bimals. The fibres are obloog parts, thin and (lender ' 
like the fined thread ; their ufe is to connect -the 
other parts with one another, and to put them ia mo- 
tion. They refcmble wrinkles in the. form c^ ringH, 
and are diftin£tly obfervable in itifeds when the mui> 
cles are inaftive ; burwhen thefe are in numon they 
ftretch the fibres, and make them invifible. The ex- 
ceffive delicacy of thefij>res in infects has presented 
(bitherto our difcorermg whether they are enveloped 
with a fine membrane, like thofe of quadrupeds la 
feme infeQs thefe fibres are fo fhort that their 
length is hardly equal to the breadth of three haars; 
and therefore, they are not always to be feen, evaft 
•with a glafs. As they fcrve to extend, and to contradk 
the mufcles, their (Irudure mufl refemble that of a 
wire wound round a cylinder, when that cylinder is 
withdrawn. They vary their motion, fokliog thtm- 
felves in a femi-circic, fometimes to the right, fomd- 
times to the left, nearly like a number of fmall 
trofms. This motion, however, is very inconfidef- 
able, and the fibres hardly change their fituaiiom 
After thefe, the flefh of infefb appears, as in other 
animals. There are likewife fmall veins, which, 
joined to the nervous and fielhy fibres^ cumpofe the 
mufcles* , ' 

Infe£te are deftitute of blood, properly fo called ; 
becaufe, the compofition of that fubilance demands 
more preparation and elaboration than can be perfor- 
med )n a body fo fmall as theirs ;. but, in place of 
blood, they have certain vifcid humours that ferve 
the purpofes of it. Thefe humours contain their a- 
nimal fpiriis, and from them infefts ^raw their nou- 
ri(hmen^ However fubtile they may be, they arc, 
iie,verthelefs, endowed with confiderable tenacity. In 
iconiequence of this quality, the head of a fly, after 
being cut off^^ will adhere again to its body, il', ftucjd 
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on, without, however, teftoring it to life. This gfiii- 
tinous quality of the humours enables infeds to live 
for a time, after having been cut into two or more 
|>ieces ; it prevents a fapid evaporation, it retains the 
humouts which ftill continue to circulate for a tinae 
in the members, which would not happen without 
this quality. And, that this quality aftually refidet 
in the humours of infefts, we may be convinced, by 
cxpofing them^ when drawn from the animal, to the 
aur, when they will fo dry, in a few minutes, as icr 
become brittle like glue. 

Infefts have an artery, which is bbfervabJe, f uri- 
Jng along their back, and in which puHaiion may be 
feen. The air produce$ in this artery the fame effefl: 
that blood does in circulation. 

Infe£ts eat and drink like otbet animals^ a ftomach 
is therefore neceffary to them. This is nothing buft* 
an extremely thin and hollow bag. The aliments of 
infeds pafs from the gullet into this ftomach, where 
they are digefted and changed into a nutritive juice. 
Among quadrupeds^ thofe that ruminate need more 
jthan one ftomach^ formed of feveral folds. It is the 
feme with infefts } fome of them are found to rumi- 
nate, and confequently, have more than one ftomach. 
It is of this fort of infefts that God permitted the' 
Jews to eat. See Levit. Ch< xi< 21. and 22i 

Many perfons, not having obfervcd a heart in iii- 
fefts, have denied that they have any : but this is 
rafli. Thefe animals have many parts, fo very mi- 
nute, that they cannot be difcovered ; may this not 
be the cafe with the heart ? Befides, there ate many 
fpecies, in which' this organ may be diftinftly feen. 
Laftly, the humours circulate in infefts, and the arte- 
ries have a fort of pulfation ; they muft, therefore, 
cither have a heart or lomething analogous to it. 

Lungs 
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Liitigs hsive lik^ife been denied to infers, fiot^ 
as refpiration is neceflary to every creature, and as if 
is carried on by means of lungs, which ate found in^ 
all the other animals, we cannot doubt but infedts 
have them likewife. They are not of the fame fize, 
nor the lame ftrufture in all creatures ; and thofe of 
infefts are latger, in proportion, than thofe vof othet 
animals, Ihis organ is formed in all, of little ve- 
ficles, conneded with one another. The air enters 
by the trachea, and goes out at the fame place. In- 
fefts likewife have a trachea, which terminates in . 
their lungsi but it is not of the fame ftrudure with 
that in other animals. In thefe laft, it is formed of 
many cartilaginous rings ; in infefts it is nothing but 
(kin, which can be dilated or contrafted with eafe. 
The lung^ of other animals have branches, which, 
from the vena cava, difpetfc themfelves through the 
fubftance of the lungs, in many fmaller branches.^ 
Infers have the fame, and by meai;i3 of thefe^ the air 
i§ diftributed to all their members* 

In moft infers, the ihteftiiies are a little different 
from thofe in the other animals. The minutenefs of 
their bodies will not admit of fo great a number. 
Accordingly, in many we find nothing but a tube, 
extending from the mouth to the vent,- as -may be 
feen in fuch as are tranfparent* It would appear, 
however, that^ with refpett to the great gut, it is not 
in all of the fame figure, for the excrements of fome 
caterpillars are rounds or cylindrical, and thofe of o« 
ihers have five furrows. This could not happen but 
from the ftruclure of the reO:um, which is the n^tould 
that gives the faces their figure. 

Round this long tube, are many flender fibres, 
which aniwer the purpofe of veins and windpipe. 

Bees have, towards the extremity of the abdomen 

^ Digitized by LjOOQ IC 



^7^ TUfJSlCWh 

^ tefervoijt) whkh othe^ infedts hftve not. In t&R" 
tbey depoiitc the honey which they have coUedetl 
iiBoist flowcift* 

In ^e btft pl^ce, H is to be remarked, rj^t the fi^- 
jmks have 9n oyariam. 1; his orga9 fe^ms forii]ied 
oi % mafe Qf iSibfes, vvbkh und^jubtecily are y^m^ 

What I have qow obfervcd, with regard hoth to 
Ae external and internal parrs of inieS^, pi^ociaimsti 
ip,tb^ mod explicit manner, the wifdom, and infinites 
pow^r of the Creator. Wheo^^ we aflift u (he dif^ 
fja^iop qi any of the lai^er anpmaU, with what admiraH 
tipn dpes npi tfte fight ^& u& f the different menH 
ijers^ theii? figwre» ^he uiHifrles, the arteries^ the reins^ 
the lungs, the nerv^^y th^ bowels, evpry thing lur- 
j^ifeft aiid aftoniftef^y for etcry inhere we difeover thef 
great an<^ the wonderful i but the hnlk of theCe ant«« 
i|i^I% i^ fiiflfeieW to co^itaip f^ch a variety of partSj^ 
and we are not furprifed tl^^c they (hovAi ^nd fOQiqt 
there. What then ought to be oar furprife, wben^ 
m.dJiOfe^i^the minutep infe^^ f^Ii a& we ai^ ^^W 
lp,difl"e^,.we difc^ver. tfeie kim meoatbQr^, the feoier 
parts lis. m the toqH enormpus quadruped! What? 
4ifpJay of: greacoefiK, of vyifdoai, amii po^wr, in ftick 
a be^. of pafi8v all equally perfect, and compiiired in» 
fpfoMtJl a^fpace! &hduW the moil iHil^f afriificer at^ 
tsmpt to work on the fatUQ defign, he. might perhaps 
ImHajte thee^remal parts of the larger infeQ«; but how^ 
iw^tdd he fail, in fornnng the fmall intern^ organs I 
€ou!d he give bis machine the povfeu of l]?0ntancou« 
motion ! Could, he cohimtancate to it tlie power oi 
propagarinvT its like? All chis is beyoftd ihe power 96 
the moft able workman, and can be performed, only 
\fy thai infinitis wifdom arid power, which is the af- 
tribute of the Creator alone^ the firib and* fole caufv 
of all exifteaces. 

Wr 



Digitized by 



Google 



We lliall be the more cojivinced of this tfuthj if >6vi' 
obferve the wonderful order and arrangem'ertt of to 
many parts. In the animals, different trotti lAfefts^ 
the head, the eyes, xhe forehead, the mouth, the 
teeth, the longue, the bre^({, the belly, the feet, &a 
have each a particular place affigned.tnfem : is il nof 
the feme in inftils? A few worms alone are dcftitute 
of bfeaft and feet. But not only are the meitiber^ 
(iliiated in the places moft convenient for them ; the ^ 
fame arrangement is obfervaWe, in the different parts 
of which each of thefe members is compofed. Does 
not an order fo pei ft^ announce, that the author of 
it is a being infinitely wife? tf this rtgnlariiy werd 
obfervable only in fome of his creatures, if th^jro- 

{)riety of it were doubtful in others j thcie woiMcl bd 
bme appearance* of reafon, in fufpeding, that th6 
wifdom of the Creator wias not perfeA ; but it i^ u- 
iiiverfal and invariable: it is feen in the difpofitlon ot 
the members in man and quadrupedis^ ii\ the feather^ 
of birds; in the flowers of plants; and in all thS 
^arts, both external and internal, of the moft ioath« 
ibme infeAs. 

feut the dHerfity obfetvable in. all thfefc mehifeet^, 
is ^ citcumftauce not l^fs Worthy of admiration. — 
Though theit number is vafl, yet th6te is not ond 
that refembles an^^her ; they ail differ, cither in fi- 
gure, iii dimenfiotis, of in fome other chardSer. 
How boundkfs muft that imagination be, which 
tould form the plan of fo many different, parts, aiid 
difpofe them all in fuch pier fed tegularity ! \Vhth 
wfe enter a town,'ln which all the hoUfes are difpofed 
In fuch a manner as lo fotm one re^^uiar plafa, wd 
naturally concliide, that fome perfon fuperltiiended 
the building of the towii, who had judgment to pUa 
it, and power to reltrain the inclination of indivi- 
duals from bailding every one according to his f^ncy. 
If, notwithftanding thfi regularity of each particular 

Y 2 ^ifictl^ T 
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edifice, It (hould be obfcrved, that thrjr difieted very 
much from one another, we would not fail to con- 
clude, that the archited was poffefled of an inventivq 
genius, capable of imagining many plans, fubordinatej 
and fuhfervient to the general defign. But how great H 
the difterepce, between the mod perfect arrangements 
of a town, and that of the members of the fmalleft 
Jnfeft ! How Inferior is the genius which can,, with 
a diverfity in the parts, preferve the unity of th^ 
whole, only in a fmgle thing, to that wl^ich can doj 
fo always, and in a multitude of different defigns ! 
The formier exerfrifes fancy and tafte only, in the 
conftruftion of a town, the other exerts both, a mil- 
lion of times, in the ftrufture of an infinity of the 
jnofllUifferent objefts. An artift, whp devifes vari- 
ous figures for the embellifhment of his work, exer- 
cifes his imagination, and difcovers genius ; and, if 
be executes what he has conceived, he then fliews, 
that he is poffeffed, at the fame time, both of powe^ 
^id freedom. But how great i§ the diftance between 
the mod perfect imagination of the ableft artificer^ 
in beautifying his performance, ai^d that which th^ 
Creator Lath difplayed in decorating infefts ! Surely 
the dedudion from thefe reBeftions is clear and na- 
tural, that infefts have been formed by a Being, fu- 
premely free, infinitely wife, and all-powcrfuU 

The d|verfity which I haye remarked in the num- 
|>ers of infefts does not in the leaft prevent them from 
' poffeiling thp moft perfeft harmony and proportion* 
We fee plainly that the body, the head, the legs, the 
wings of each fpecjes have been made for one ano- 
ther ; an4 deftined to form one whole. None of 
th'^fe limbs interrupt the motion of another ; oni 
the, contrary, they cooperate together, and thus 
facilitate the tranfportation of the, who'e ^rom place 
to place. The internal organs are fcrcncd in fuch 
^ way as to diftributc the foodcafily to every part of 
^ ' ' ' " * • • the 
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thie^bodf. We find all the veflels ncccffary for 
-tjie fecretion and diftribution of the nutritive juices, 
and for t^e excretion of what is fuperfluous, which 
would otherwife prove hurtful. Can all this be the 
effeft of blind chance ? Is it poflible that any think- 
ing being can harbour fo extravagant a thought ? 1$ 
it not more agreeable to reafon to attribute the caufe 
pf a ftruftur^ fo wonderful to a being infinitely wife, 
and infinitely powerful ? What other, not abfolurely 
perfed, could fabricate a machine which difplay^ 
,10 many charafters qf wifdom and power? What 
other could have beftowed on each infeft that . exaQ: 
quantity and proportion pf members that are ne- 
ceffary to fit it for the manner of life it is dcftined 
to ? How could chance give feet to thofe that run 
and wings to thofe that fly, and have to feek their • 
food at the top of the hjghcft trees ? How does it 
happen that chance never miftakes on this head ? We 
find conftantly, and without exception, that thofe in- 
JTea^ which are obliged to feek their food in<liftant 
places, have the organs of fight and fmell fo keen 
and delicate as to difcoverthat food afar off; but 
the fenfibility pf thefe organs would be ufelefs to 
them without the power of motion : and accordingly^ 
fhey are furnifhed with wings fit to carry them to a 
diftance* Thofe which are obliged to creep into open- 
ings in the ground, have their bodies a,dapted to the 
purpofe, by being furnifhed with an oil which facili- 
tates their paflagq : and they have the apparatus pro- 
per for opening it, if it (hould be hard. Thofe which 
live in more folid fubftances, as firm earth, roots, 
"Wood, &c. have likewife what is neceffary for their 
way of life ; their flcin and wings are fo hard as not 
to be injured by attrition* We muft therefore re- 
turn to our firft conclufion : A Bdngall powerful 
and all-wife is the Creator and Preferver of infefts. 
This is the only way in which we can fufficiently ac- 
count for all thefe wonderful phenomena, 

' CHAP. III. 
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CHAP. lit 



Of some SIWOlTtAR QttAdTJlfcl IK CtHTAIH 
tKsECTS, 



In the number of fingular qualities belonging to 
infefts I put the fmallnefs of fome of them, which, 
not only in comparifon with other animals are ex- 
ceiEvely minute, but even in comparifon with one a- 
nother. There is a fpecies of fcorpionj one cightlpf 
a yard long, and Bufbequius affures us that he hv^ 
sn Turkey an ant from the Eaft Indies a6 big as a 
middle fized dog. Thefe infers are very latge in 
comparifon with mofl: others, and efpecially with thof* 
which are no larger than a grain of millet, the point 
of a needle, or which are even fo minute as to be 
imperceptible, except with the affiftance ot a micfot 
cope. What can the naked eye take in lefs than 
the cheeCe mite? And 5 et this infeft has a hfead, joints, 
mufcles, antennae, hairs, inteftines, i&c. Thofe parti 
of cheefe which it feeds on, muft be ftill mort 
minute. How fine muft be the nutritive juice, which 
circulatciJ in the veins of fo fniall an animal ! From 
this circumllance alone we might infer the Itifinlt* 
riivifibility of matter. 

Some infefts fhine in the night like fire. Naturi 
hath produced certain bodies end .wed wiih an innate 
property of giving light. This light is lively and 
briliiar.t in fome, as it is feen in fun(hine. In others 
|i is weaker, aiid fhines only during night, the great 
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foht of day effacing afl the tays^it is able to^fettd a^^ 
Taus the hairs of hcJtfes and of cats efpaciany of fuch 
a& ar^ black, if they are vubbed h the dark, give oul^ 
fparksy or a fmaU ev2»)efceat Hghi. The rotteai ' 
wood of the willow, tiih, and focae other fubftanceaF 
^ikewifc (hine hx the darkr Thite too certain infeds,^ 
whofc light is not fenfible during the day, but when 
fdght comes they fliine like burning eosj^, ftars^ or 
Edited matches- The light o3f foine is fo dear tha(( 
h lerves inftead of a candle in fome place$, as ia Bra-r 
zi\y by the help of two or three of them the peoplefi 
can fee n> fow« fpin, and even to read> By their 
afliftance alfo perfons travel by night 5 they sye »/ 
flambeau^ that' (hews them the way, and prevents, 
them from wandering. 

The grtatjpr part of ii^efl* are dinnb ; however 
aiany have organs proper for niakiilg a kind of^ 
noifer or producing a certain found. There is m\ 
much variety obfervable in this noife and this found^j 
as there is in the voices of different ammals. A- 
mong birds^ the nij^htingale fiilgs fweetLy, the crow 
croaks^ Ae fwaJlow twitters* the owl flirielris, the 
turtle cooes, the magpie chatters^ and the quail and 
die ioJpe have each their particular note^ The fame 
difference takes place among quadrupeds : the Upn 
K)ars, the afs brays, the horfc neighs, the ox bellows^ , 
&c. the feme is obfervable acnong infeds; Thofe 
which gnaw wood produce a found fimilar to that of 
the movement of a watch. The different ftrokeS' 
they give are fo juftly meafured, and are heard one 
after another, at imervaU fo equal, that one woul<tt 
almoft take it for a clock ; and fome have the tink- 
ling Ibund of a eymbal, or th? (troke of a bow giveci^ 
behind the bridge of a viohn : others fing, hum^ 
give a fl)arp acute tone, &c. All however do not 
produce thb found in the fame way ; forae make 
k by rubbing, the nape of the neck againil the tho- 
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rdx, others by the clapping of their wings agafhft 
each other, or againft the back, as the Scarabaeus 
J'ullo; nature has furniflied the wings with very 
ftrong nerves for this purpofe. Lrftly, fdme produce^ 
al found merely by rubbing their head, and thcf^ ei-' 
tremities of their Wiftgs with their long legs. 

This found is often very ftrbrig, cfpecially whert 
ihany infers fly t(»gether. That however is not al- 
ways neceflary; there arefofhe infers whofe voice is' 
fo fonorous and piercing, as not only to awaken people 
ai-fleep, but to make itfelf be heard at a diftance, e- 
Ven though tliey b^ under ground, as the Grylloial- 
pa, or at a pretty confiderable depth in water, as a 
fpecies of Dytifcus. ' 

This faculty is beftowcd on infefts for different pur- 
pofes; many males ufe ir as an invitation to the fdmales, 
a?nd therefore, it is often a mark, by whidh the males^ 
may be diflinguilKed, as I think I have already ob- 
ferved. I'his rule, however, is not withotit except 
tion, for the females of the Cimex perfonatus, and 
Scarabaeus Fullo, likewifc utter a found. The noife 
which fome infefts make, likewife ferves to denote' 
afn;5er, forrow, or pleafure. Some ufe it to infpire 
their enemies with terror, and to frighten them away^ 
tallly, it is often a mark, by which other animals 
difcover their enemy, who, when they hear his voice, 
avcid him and efcape. 

Manjr infers difcharge a fenfible fmell. This is 
fbmetimes fo offenfive, that, in approaching them,' 
one is f )raetimes obliged to ftop ones nofe, but there 
are alfo fome whofe fmell is very agreeable. The- 
niufk beetle takes its name from this circ'umftance. 
in fome, the fmell is natural to the infeft, in others it 
is advemitious, and arifes from the fubftances they 
feed ca. Some do not perpetually give out this 

fmell } 
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fraell ; to make them yield it, they muft be fijueezed, 
and the odorous particles, as it were, forced out of 
them. Some lofe, at the inftanc of death, the fmell 
they had while alive. 

This quality is of fpecial fervice to them at the 
time of pairing ; by it they can difcover one another 
at a diftance, and can more eafily meet. Like deer 
and cats, they difcharge much more of the odorous 
effluvia, at this time, than at any other. Some ufe it 
to difguft their purfuers, in the fame manner as the 
Indian anioial does, dalled Yzquiepatl, (Viverra vuU 
pecula.) 

It has been obferved, that infeds (lain the leaves of 
trees, walls, and water. In the month of May, and ; 
other fummer months, we often perceive a fcum or 
sreen fibrous pellicle on ftagnant waters. This is a 
tort ©f web, made by fmall maggots like eels, which 
the wind has driven from the fides of the pond* 
Thefe fmall animals are exceedingly laborious, for 
this fmall pellicle is no fooner removed, than they 
immediately weave another. There is a fmall water 
infeft, (Monoculus Pulex,) which multiplies during 
fummer, and its progeny are often fo numerous, that 
they make the furface of the water quite red. This 
obfervation is of ufe ; for the vulgar imagine, that 
the wa^er is then turned Into blood, and that it is aa 
omen of fome approaching calamity. There are o- 
ther infefts that give occafion to fimilar fuperftitions. , 
They difcharge drops of a red juice, which affume 
different figures, and fometimes that of a crofs. This 
is enough to alarm the ignorant, and to make them 
believe, that it has rained blood, whence they form 
all forts of difaftrous prefages. But perfons more 
attentive, andlefs prejudiced, have made experiments, 
and demondrated that the appearance proceeds from 
certain fpecies of butterflies. 

2 Pcir^fc, 
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Teirefc, if I am not miftaken, was the frrff wha 
took the trouble of examining into this phenome!- 
tion. In the mnnth of July 1608, a report wa^ 
fpread, that a Ihower of blood had fallen : thi? 
ftruck him, and determined him to ncgleft nothing, 
in order to clear up a circumilance fo extraordinary. 
He made the people fhow him thofe large diops of 
blood, and found them on the wall' of the cemetery 
df the ^reat church, and on thofe of the houfes of 
the common people and pen-f-uitry of the whole di- 
ftrift. for a mile round. He confidered them acten- 
tively, heard all that was faU on tue fubjeft, and, af- 
ter mature ddiberation he concfuded that the (how- 
cr of blood was. an illufioi^. He had not, however^ 
difcovered the true caufe of.it, but an accident foi^ 
dilcovered it fo him. He bad tnclofed, in a box, a 
targe and btautilul chrylalis, and hearing one day a 
noife in it, he ope^^ed the box, and there immediate- 
ly flew out, a bufrerfty, (PaptJio C, album J leaving- 
flt the bottom of the box^ a prttiy large red drop.- 
There had appeared at ihe bej^inning of the month 
of July, a great number' of thcfe butterflies; whence 
Peirefc concluded, that the red fpot;^, which appeared' 
on the ^allx, v^ere norhinuj but jhe excrements of 
thofe infefts. He was confirmed in his conje£hire» 
Upon examming the holes ia vrLrch that fpccies ge- 
nerally neftles. He obferved befides, that oil the 
walls of the h')ures, in the middle of the town, 
where thefe buiterllies never come, there were none' 
of thofe fpots, nor on any but fuch as were next the 
country, where it is probable they might have lodged. 
Laftly, be remark ^cVtftnt i%> fgots were to be feen oa* 
the tops of the hvAifes/but only from the middle 
ftrry downward^, ti.e height to which ihefe buttef- 
* flies generally rile. 

Orher cuMouR ctiqnifers lave made the fame ob" 
fervation fiijce his time. Among thefe is Dr^Beck- 
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inan^ profeflbr at Frankfort on the Oder. In the 
month of July, 1665, being at Ochfenfurt, he re- 
marked, chat many butterflies difcharged fimilar red 
drops when they were merely touched with the nand.. 
Mr Linke of Leipfig informs me he has obfcrve^ 
the fame thing, 

Infefts make war on one another, and fome, even 
on individuals of their own fpecies. The large red- 
^\fh yellow fpiders eat one another, w en put together 
under a glal's. Grafshoppers are mortal enemies^ 
The male lives apart from' the female, except at pair- 
ing time : if the female meets the male by chance, (he 
maims him, breaks his legs, or kills him outright. 
There is open and declared war among fome fpecies j 
the ichneumons, for inftance, and fpiders malTacre 
^ach other reciprocally, with mercilels fury. If 
grafshoppers are put m the fame place with the houfe 
cricket^ the former eagerly purfue the latter and kil^ 
iheiiu 

Befides natural antipathy, other reafons may b« 
fiiggefted for this barbarity. Inieds, for whom, fhc 
Creator has dellined others as their food, lay fnares 
for them, in order to fatisfy their appetite^. They 
therefore behave like a hunter, who endeavours to 
€ntrap the game he is in queft of; and, when they 
Jiave feized their prey, they kill and devour it. 
*Wafps, for inrtance, niake war upon bees^ by th§ 
fame inftind which induces the wolf to attack the 
lamb, the cat the moufe, or the ftork the frog. The 
5vant of other food ii. duces infeds to make war on - 
one another, and puts ihem under the dilmal ncefli- 
ty of devouring tSieir own fpeciep. J have often 
made the experiment with certain caterpillars; they 
never attacked others, till rhey were entirely depri- 
ved of every fon oi food. I he horrors of famine; 
^ove tliem to do what men have fometimes done ii) 

^ ^ Digitized by®ADt)gIC 



i8o INSECTO- 

t 

fimilar cafes, devoured one- another, Jealoufy is often 
the caufe of their fatal contentions ; the male grafe- 
hoppers, and thbfeof mod other infeds, fight together 
for the poffeffion of a -female. The ichneumons, 
which depofite their eggs in the bodies of caterpil- 
lars, and which, for this purpofe, pierce them deeply 
with^ their flings, excite them by the |)ain to defend 
themfelves. 

It IS faid, that fome infefts have an averfion, ^d 
natural antipathy to certain animals, and many ex- 
amples of this kind are related. No fly, it is faid, 
ever enters into a hdufe, where the head or tail of a 
wolf is fufpended. Scorpions have an averfion aj 
crocodiles, fpiJers at toads, and when thefe animals 
appear, they dart upen, and kill them. 

Some infefts are fubied to the (lone. It is not 
doubted^ but that this is the cafe with fome fpiders ; 
but the queflion is, whether the (lones can be found, 
and in /^hat manner. Dodor Sennenus fays, that 
the infeft piuft be put into a glafs, full of Vale- 
rian root bruifed. Others fay, that it will be fuffici- 
cient to put that root under their webs. However 
this may be, Doftor Simon Pauli being at Wittem- 
berg, found a fpider, as large as a nutmeg, which he 
put into a glafs with the above mentioned pteparati- 
on ; but, contrary to his expeftation, the animal 
yielded no ftone. From this experiment he con- 
cludes, with top much precipitation, that what ha$ 
been faid of the ftone in fpiders, is a fiable : for Doc* 
tor John Franck inclofed fifteen fpiders in a glafi, 
with the prefcribed precautions ; they left there a 
flone of an afh colour, with fmall black fpecks. 
"1 his experiment fhews, that though all thefe infeds 
are not aflfefted with the ftene, fome. are, Laftly, it 
appears from the mufaeum of Olaus Wormius, that 
^ Bra;MUan infed^^ called the k^, loyfe, which fucks 
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the fifli called Acarambitamba^ is fubjed to the fame 
difeafe. Wormius himfelf had one of the Hones* 

The regularity obfervable in the different mem- 
bers of infeds, gave me an opportunity, in the laft 
chapter, of remarking the infinite power, the wif- 
dom, and the liberty of the Creator, The fubject 
treated of in the prefent, is a no lefs fruitful fource 
of refleftion. Man, accuftomed to fee the fame ob- 
gefts every day, beholds them without regard ; the 
moft ftriking proofs of the unlimited power and wif- 
dom of the Deity, make no impreffion on his mind, 
when they become familiar to it. To draw him 
from his lethargy, he muft be roufed by feme ap- 

gearance extrctordinary, Angular or important. All 
lature teems with inftances of the power, the wif- 
doro, the goodnefs of God, which bear alfo a cha- 
lafter of novelty ; it is nec^flary, only to develope 
them, and to prefent them to the underft^nding. 
The fingular qualities of many animals, and of di« 
verfe infefts in particular, are of this number* It 
would appear, that the divine wifdom has endowed 
them with thefe perfe^iens,1bkly with the view of 
exciting our attention, and of elevating our minds 
to the contemplation of the wonders of Nature* 
The duty of a true Chriftian is to conform to thofe 
invitations, and to acknowledge, in thofe fmgtilar 
productions, the power and wifdom of a divine 
Author, 

Let us fix our attention, in the firft place, on the 
wonderful and almoft infinite minutenefs of many 
infefts. Becaufe they do not approach to the fize of 
an elephant or a whale, or fome other animal of 
great bulk, are they lefs the produSion of a divine 
nand? I own that thefe large animals are Colofc 
fufes, and dcferve a marked attention ; but infefts^ 
thofe minute inhabitants of the world, bear ftill more 

admirable 
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admirable marks of power and wifdom, Is thfre 
Hot mor6 art difcoverable in the ftrufture of the teetK 
of a Dermeftes than in that of the tulks of a boar ? 
Is thete not more beauty in the wings of fume but- 
terflies, than in thofe of the peacock ? How does the 
little excell the great, when we compare the head 
of a grafshopper with that of a horfe, the trunk pf 
a flea, with the probofcis of an elephant ! Whoever 
fhall refltd ferioufly on kll this, will find that 
the powerful hand of the Creat(T is in ever^ 
thing worthy of the higheft admiration j that it 
is no Ws confpicuous, to fay no more, in the 
ftrufture of a mite than in the formation of a 
Behemoth. We admire the Ikill of a workman who 
can execute a piece of raechanifm fo minute as to be 
hardly dilcernible by the eye, and with iuftice. It 
18 more diflicult to make a chain fo fmall hat a flea 
may be bound by it, than one fit to drag along a 
waggon ; there is more dexterity required in mould* 
ing the figure of a fmall fly tnan it carving the 
^mage of an elephant. Let us ther;jfore admire 
with deep humiliation the wifdom of God which i$ 
grand in great things, but which is nc* lels fo ia 
ihialL How great is the difference between his works 
and thofe of the moft fkiiful artifts ! We have al- 
ready had occafion to make the rt^mark. Can they 
give to the mafterpieces of their hands thofe internal 
organs by which the works of nature execute all their 
inotions? Can they polifh the external furface of their 

f)rodudion fo as to make them any way comparable 
o thofe of the Creator? However poliflied theirs 
inaybe, in comparif^n with his (hey will always ap- 
pear rough and rugged. Let us Hkewife compare 
the fmallntfs of the things moft artificially confltrufl- 
ed by human hunJs, with thofe fmall machines en- 
ilowed with I'fe and motion Let us compare then\ 
Iviih the bo *ies i>l th.ie minute a^iimals of whicl^ 
J^eeueahoeck difcoverei many mil i jns in a fingle 
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Arop of wafer; and his difcovery we cannot difcrc- 
dit, for many learned men after htm have made the 
fame experiments. Robert Hook, and many othei^ 
affure us, that in one drop ct wafer, of the fize of a 
grain of millet, there have been difcovered fometimes 
ten, fometimes thirty, and fometimes five and forty 
ihoufand of thefe animalculae Do thrfe owe their 
exiftence to chance ? It would be ridiculous to fup- 
pofe it ; for chance cannot beflow i regular figure, 
nor arrange members in juft proprrtion, nor confer 
the faculty of propagatit n- Shall it be faid that they 
have been formed by other creatufes ? But have thcfe 
that infinite power which is neceflaryfor creation? Let 
itbe our dutyto acknowledge that no'caufe for their ex* 
iftencecanbeafligned buiGod alone. He who hath ui ven' 
the Sun its light to (hine by day ; he who haih com- 
manded the Moon and Stars to enlighten the night, 
is the fame who hath beftowed on certain inftfts, for 
<^ercain purpofes, the faculty of appearing luminous in 
the dark. The fame Creator who hath given to 
man the power of fpeech, to quadrupeds and birds 
their different voices, has given to infeSs the power 
of producing certain founds. He who hath given to' 
hiulk its flavour, and to the animal we mentioned a- 
bove, the power of diflcminating its offenfive efflu- 
via, is alfo the canfe of the difFcrtnt fmells which ex- 
hale from the bodies of infe£l:s. In fliort, the fame 
hand that hath imprefled upon minerals, on fiflies and 
on plants, the quality of yielding different colpurs 
for dying, is the fame who hath beftowed the fame 
qualities on diflerent inftfis. And as v/e fee thatf 
there is not one o^ thofe particular qualities but what 
.is beftowed for feme purpofe, and a certain end, we^ 
(iannot but acknowledge that the whole is direftedf 
by a wife being, who has formed one plan and pur- 
fued one dttign, dnd who hath executed the whole 
^ith perfed precifion. 
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CHAP. IV. 

Of the beauty of most Insects* 



Nature fumifhes evcty thing which can contri- 
bute to the gratification of our fenfes. There arc 
creatures which it gives us pleafure to touch; we are 
deh'ghtfcd with the voices of others ; there are fome 
which exhale the moft agreeable perfumes, the 
tafte of fome pleafes our palate, and the beauty of 
many charms the eye. Infeds, otherwife fo defpi- 
fed, are well fitted to minifter to our gratification in 
this laft refpeft. I have had occafion, in fome of the 
former Chapters, to treat of that particular beauty 
which confifts in the juft proportion and judicious a- 
daptation of their feveral members. Not to fiall 
into ufelefs repetitions, I (hall confine myfelf here 
to the beauty of their colours, to the Ikill with which 
they are arranged, to the delicacy of each particu- 
lar tint, and in general, to the admirable difpofition 
of the whole. 

The brilliancy of thofe colours is particularly re- 
markable on their bodies and wings. It is true that 
we»often find but one colour on the bodies of infefts, 
but in fome it is fo beautiful and fhining that it fur- 
pafles ihe fined varnifh. Each part of the body has 
its particular colour, but all equally beautiful. I 
mean^ for example, a certain fly, whofe back is like 
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polifced fteel inclining a little to green, and its ab- 
domen is red like polifhed copper. 

The body of mod caterpillars prefefit$ a compound 
of different colours often mingled with fo much art 
that the raoft Ikilful workman could not imitate them 
in his moft gaudy (tuffs of filk, and convinces us that 
Solomon in all his glory was not arrayed like one of 
thefe. Some have the body marked with dots or 
points of different colours, or with fpots larger thaa 
Ithe points, of unequal bignefs, and of irregular ftiape; 
or laltly, with points and fpots at the fame time, va- 
rieu0y but beautifully difpofed. The bodies of other 
caterpillars are adorned with lines, and bands of dif- 
ferent colours, and of different figures : fome ar« lon- 
gitudinal, others tranfverfe ; fomeiiqies continuous, at - 
other times interrupted, as if they had been cut in 
different places. There are likewife fome that have 
lines longitudinal and tranfverfe at the fame time* 
In fome caterpillars the f;*ots take the figure of lo- 
zenges and rhomboids ; in others thai of bands, a 
little broader thaa the lines, which are either longitu- 
dinal or tranfverfe. There is often an agreeable in- 
terniixmre of all thefe marks at the fame time. Somit 
are adorned with lii^es and points, others with points 
and bands, and a third with points, Unes, and baads^ 
fill at once. 

The little tubercles of the fize of a grain of mlU 
let, or of poppy feed, which are feen on the body of 
many caterpillars, are no fmall ornament to them* 
Thefe fmall elevations are fo frnootl) an 1 fo poliihed^ 
that when we look at the animal poffcffed of ihetii, 
we would think it ftudded with jewels. The refem* 
fclance is the more (Iriking, as thefe tubercles are of 
different colours. Some have the whitenefs of the 
diamond^ others the rednefs of the ruby :,fome ar^ 
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yellow like a chryfoltte, others blue like an amethyft. 
and fo forth. 

Not lefs magnificence is difplayed in ihe diflFerent 
colours which adorn the wings of infeds. In the 
firft place, we find thefe points and fpots of every 
different colours. Some of thefe laft are round like 
the pupil of the eye, and like it, furrounded with a 
circle. For this reafon, naturalifts have given them 
the name of eyes; but, two reafons determine me to. 
prefer the name given them by Frifch, to wit, mirror 
foinU. Firft, that they may not be confounded with 
'the real eyes : and fecondly, becaufe thefe fpots are 
not always furrounded with a circular margin like 
€yes, but this margin is often pf a different figure, 
and varies as much as the (hape ot a mirror may be 
arbitrarily varied. Sometimes there is only one, of 
thefe on the wings of infefls, fometimes there nre 
many. Some have lines on their wings, either 
ftraight or waved ; others have broad bands ; (ome 
]iave triangular marks at the extremities of the 
wings, or other ornaments of that kind. It would 
te impoffible to defcribe the whole of them, confiderr 
ing their vaft variety ; but in general, they are dif- 
pofed with as much regularity, as if they were the 
ivork of a careful painter. The upper and under 
furfaces of the wipgs are not always adorned with 
the fame colours. It would appear^ that fome but- 
terflies were fenAble of this, by the mannpr in which 
they hold their wings while at reft. They keep 
them ftanding erefl, as if to invite fpedators to ad- 
piire their beauty. It muft be reniarked, likewife 
with regard to thofe infers which have four wings, 
that the colours of the upper differ from thole of the' 
linder wings. Nor mqft I omit to mention, that 
thefe colours are mpft vivid in (he wings of living 
Infcds, and that they fometimes fade when the ani* 
jnal {Ijes. It is alfo to J>e obferved, that infefts 
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which have IFarinaceous, wings, if they are to be kept^ 
ihuft nor, when caught, be handled too toughly ; for^ 
is they owe their colours to that powder^ or rather to 
thofe feathers^ which, from their fmallnefs, efcape out 
fenfes ; they lofe all their brilliance, when/ thefe arc! 
either deftroyed or deranged* 

The niembranous wiilgS of infcQs have alfo theii^ 
particular beauties. Some prefent to the view, an 
affcmblage of colours like thofe of the rainbow, of 
like thofe formed by the rays of the fun, in paffing 
through a prifm* They vary according to the diflferA 
cnt rcfrafl:ion of the rays, fo that, what at firft ap- 
peared red, becomes afterwards blue or green, nearly 
like the colours on a pigeon's neck, which change aci - 
cording to their diffetent pofition with regard to thd 
iSun, I'here are often between the nerves of the 
wings of fome infefts, fmall fpots which appear like 
fo many ornaments wrougtit on fine gauze. 

We iiave laid that there are infefts whofe winga- ^ 
are covered with a kind of cafe to ^rotcft them from 
accidents, Thefe cafea have likewife their particular 
beauties. In fome infeds they are of a uniform co- 
lour, as yellowj red of various ihades, green, blue^ 
viokt, brown and black. In fome thefe colours are 
dull, in others bright and Ihining like a. tranfparent 
varnifti. Of this laft kind are thofe infefts of the 
Bupreftis and CurcuHo kind, whofe elytra feem a* 
domed with emeralds and gold. The elytra of other 
infefts are varie)^ated with different colours. Thofe 
of the Silpha Vefpillo are painted alternately with 
tranfverfe and waved bands of black and reddifh 
yellow. The ground colour of thole of the Coeci* 
nella conglobata is yellow, but it is adorned with 
fquare black fpots like thofe on a chefs-board. The 
Silpha 4-punftata has two fquare fpots on each e- 
lytron. The Leptura arcuata is of a deep black co- - 
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lour with yellow fpots on the upper, and hook-f^apeiJ 
bands of the fame colour on the under part. The 
Leptura fcalaris ha$ on its elytra indented ornaments 
ifrhich at the place where the elytra meet pretty 
i^uch refemble Spanifti poirtt. I onee found a beetle, 
ott a woodbine growing out of a rock, whofe elytra 
were marked with fmall bars, fome green, forae deep 
red, like poUfhed copper, and others of a deep blue, 
like burnifljed fteel. 

The beauty of different flowers^ the diverfity re-- 
inarkable in the colours of fhellsy the fplendor of 
thofe in the tail of a peacock, no doubt, excite oiir 
admiration ; but that they arc not the only coloured 
bodies capable of producing that effeft on our minds, 
we have only to caft our eyes on fome infefts to be 
convinced. Though thefe fmall animals were of no 
ufe in the world we would ftill be indebted to the 
Creator, for having given them exiftence. The mere 
fi>;ht of them gives us pleafure ; the niind feels a 
fcnfible gratification, in contemplating fo many beau- 
ties ill fo fmall a fpace. This is not alL If we are 
wife, we fliall rife from thofe beautiful objeAs to their 
Maker.- What mud be the riches of a Being, who 
hath lavifhed fo many treafures on the vileft of in- 
fers ! The beauty of thefe creatures, which' calls 
forth our admiration and delight, being fo much in- 
ferior ro that of the Creator, would k not be blind- 
nefs, not jo acknowledge, to admire, and to love 
him, who is the fource of whatever is amiable and 
and wohhy of admiration in the works of his hands£ 
If we would proportion the degree of our affeftion^ 
to the excellence of their bbjed, we ^ught to love 
God, with our whole heart. What folly is it, not to 
pnde outfelves on the beauty of the fluffs with which 
we are clothed ! Velvet and filk, which are the moft 
precious of thefe, whence come they? They are the 
excrement of a vile iufed. And our richeil garb^ 
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h it equal in beauty to that wtth which many of 
thefc fmall animals are decked ?. With juflice, we 
may fay, that Solomon in all his glory, waa not ar« 
vayed like one of chefe^ 



BOOK 11. 



Part a 



CHAP. I. 
Of tHE USES OF Insects with respect to manv 



Insects, confidered in a fupetficial manner, with- 
out entring into a particular examination of their 
quaFities, appear to be creatures of little or no ufc# 
This is an error, which after having read this Chap- 
tery people will not ealjly fall into. I confefs it would 
be ralh to decide pofilively concerning the particu- 
lar ufe which the wifdom ot God had in view in the* 
creation of each individual fpecies. We may however 
conclude from the ufe thty are of, from the benefits we 
derive from them, that God among others, had that 
particular ufe inview when he created them Every event 
in nature proclaims that whatever happens is dire£k* 
ed by a Being infinitely wife. From this principle it 
follows that God hath determined the ufcs of anU 
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fnals in general, and of infefbs in particular ; and 
that he hath deftined them to ferve^ fome one pur- 
pofe, fome another. It is not chance then that hath 
made infeds ufeful, but the eternal degrees of provi- 
dence ; and man hath only turned to his ofe what 
Was originally intended for his fervice* 

I obferve in the firft place that there are many iii- 
fefts which are ufed as food by the human race. It 
is faid that there are in India people who commonly 
cat worms raw or jjrepared, and confider them as a 
delicacy. Some make the fame ufe of what are cal- 
led Sea-flars. Both ancient and modern hiftory 
mention a fpecies of locuft, common in the eaftem 
countries, whofe flefli is as white as that of a crab^ 
and which as it is faid, has an exquifite tade. The 
people of thefe countries prepare thefc in a particu- 
lar way. Some boil them, others dry them in the 
Sun before they ufe them, Dampier in his voyages 
relates, that this is praflifed aniooff thofe people at 
this day. This navigator fays that in fome iflands of 
the Indian oCean, there are locufts an inch and a[ half 
long of the fize of gnes little finger, blackifh, having 
broad and thin wings, with long and flender legss 
of thefe the inhabitants catch great numbers. They 
cxpofe them to heat in an earthen v^ffel, by whicn 
means the wings and legs fall oflF, but the head and 
body become red Uke thofe of boiled lobfters and 
'ire excellent food. The fame author relates that in 
the kingdom of Tonquin thefe iffues annually fromj 
the earth, in the months of January and February, 
a fort of locufts which are there in great requeft asr 
food. The inhabitants rich and poor gather as many 
as they can, broil them on the coals or fait them that 
they may keep. This food is very wholefome. la* 
the year 1693, when an army of fuch infeds over^ 
fpread Germany, fome perfons tried to eat themv 
Ihe celebrated J« Ludolph, who had travelled £3 
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much in the Eaft, having found them the fame fpe-r 
cies v^hich the Orientals edeem fo much, made then^ 
te drefled in their way. He m^de fome be boiled 
like lobfters and feafoned others with pepper ^nd 
vinegar. One of his fervants having eaten of them 
without any harm, he ate of them himfelf, and one day 
regaled with the diih the Magidrates of Frankfort. 

Every body knows the delicious and ufeful fub* 
llance furnilhed by bees. They colled it from va- 
fious things. 1 he dew which falls on flowers affords 
them honey ; the flowers tbemfelves are the prlnci^ 
pal fource from which they draw it. We Jee them 
hovering to obtain it above all forts of powers, in gar- 
dens, jotieadows, orchards, woods, &c. They even 
extrad this juice from bitter plants, fuch as thyme, 
and from rofes, whence fpiders fuck poifon. It is 
pleafant in a fine day to fee this hnumung cloud of 
Bees come fonh to repair to the fields. There they 
go from flower to flower, luckinp; from the neftaria, 
the dew of the morning, lading ^very herb, bending < 
down the leaves and extra£ting the fweets. One part 
ferves them for food, and the remainder is digefted 
into afmall receptacle deftined for that purpofe. U- 
pon their return their firft care is to eit^pty the recep- 
^cle and to lodge its contents in their combs* 

There are two forts of bees, the wild and the do- 
meftic. 1 he former require no care. They fly free^. 
ly every where, and dcpofit their honey fometimes 
in the cavity of a rock, fometimes in the hollow of 
a tree, or in places of that nature. For this reafon 
the produce of their hives has been called wild ho- 
ney. The latter are domcfticated, and kept in hives 
Inhere they remain. 

The beft honey of Europe is, in France, that of 
Pfovencc and Languedoc, particularly in the envi- 
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tons of Narbonne : and in Switzerland, that of Ap* 
penzel. There are three forts of honey : !• that 
j^hich drops of itfelf from the combs ; 2. that which 
is preffed from them ; and 3. what is boiled and af- 
terwards preffed. The antients made great ufe of 
boney for cuUna^y purpofes, and at table. The cafe 
with which fugar is now a-days procured, makes' ho- 
jfiey of lefs general ufe than it was formerly* It is 
ftill however an objt^d of importance in economy* 

It IS with honey tl>at the Ruffians make the drink 
known by the name of Hydromel. The operatiori 
is performed in this manner. A certain quantity of 
good white honey is taken, and eight times as much 
irell water. The water is gently heated in a veffel 
of tinned copper, and then the honey is put in, and 
the mixture is alhiwed to boil. It muft be carefully 
fcummed and boiled into one third of the quantity. 
The great art confifts in its being boiled neither toq 
much nor too little. It is known to be enough 
when a frefh egg will fwlm in it. It muft moreover 
be obferved that Hydromel ought tp be mwe or 
lefs boiled, according to the quality ot the honey 
employe^. The beft need not remain fo long 
en the fire as the worft kind. While it is ftill 
warm it is pafled through a fearce to purify it, and 
then it is put imp a calk in which there has for- 
merly been wine. This calk is afterwards expofed 
for five or fix weeks to the bun, or behind a furr^ac^^j^ 
or on a baker's ovei>, that the hydromel may be well 
fermented. When all thefe precautions are takei^ 
it is put into the cellar. In places where there is 
plenty of honey, a liquor of an iTiferior quality is 
made with water, which has been ufed to wa(h the 
wax, and veffels where honey has been kept. It is 
given to fervants. The peafunts fometimes mix good 
new wine with excellent honey which affords tfaem 
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^beverage much to their tafte. Formerly another kind 
of drink was made,.compofcd of verjuice and honey* 

Some infects furniih us \with fluffs for our raiment. 
It is well known that the filk worm draws from its 
own body long and tough threads in which it wraps 
itfelf up. Aftef having for a time been as it were bu- 
ried here, it leaves iu fepulchre for the ufe of man, 
who iifes the materials to clothe and adorn himfelf. 
This infefi and its web have been known in the ear- 
Heft times, among the Seres a people who inhabited 
the country now poffeffed by the Chinefe, the bia- 
mefe, and Tartars* Even at this day there are to be 
found in China, in the province of Canton, ftik* 
worms, in a wild ftate, which without any care being 
taken of them, make in the woods a kind of filk 
which the inhabitants afterwards gather trom- the 
trees. It is grey without luftre, and is ufed to make 
a very thick and ftrong cloth named there Kieh- 
Tcheon- It may be wafhed like linen cloth, and it does 
not ftain- Silk however was exceedingly rare in Europe 
for a long time. Nfany clrcumflances contributed 
to this at firft. The proper inftruments were want- 
ing for fpinning and weaving it, and there was no 
intercourfe with the people of the countries where it 
grew. Can w^ tlien be furprifed it filk was rare an4 
dear ? It is faid that in the days of :>olomon, 
a woman of the ifle of Co, named Pamphila, 
was (killed in weaving and making cloth of filk 
' which came froni the country of the Seres, It is 
probable that this woman had not received from that 
country the animal, but only its thread. Had it been 
otherwife, how could filk iiuSs in the time ot the 
Romans have been fo dear, and how could that high 
price continue till the reign of the Emperor Junuii- 
an? In his time two monks br<3ught from the Indies^ 
to Conftantinople fome eggs ot the lilk worm. From 
that place they were carried into Italy, anu at<er« 

B b wards . 
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ward$ mto Spain, and other European countries. 
The filk however that was gathered in Europe was 
not in fach guamlty as to f uperfede the imj>ortation 
ol that from retfra. Befide$ much time would ne- 
fceflarUy be wanting to biing the manufia£^urc of it 
to a proper degree of perfcdion, 1 he ftuffs fabri- 
cated were ot two kird? ; t\\^ firft were wholly filk : 
thefe were fo pTec»t\ts and dear, that the Emperors 
al ne were in poiT^ (Son oi :heHi, Now-a-days things 
have totally chanj^t;«', ana they are became fo com- 
mon that every body has them. The fecond fort 
confided of two dilTcicnt threads, the warp was filk, 
the woof of fome oth;:r fubftancc. Polydor Virgil 
givca this the name of fatin of Bruges. 

Some inventive geniufes have endeavoured to draw 
from the tiireads of fpiders^ a fubftance fmiilar to 
^hol'e of the filk worm. This was attempted by Mr 
Bon J fiift Prefident at Montppllicr. He carried thi 
attempt fo far, as to make a fuit which he presented 
fo Louis XIV. The thing well d^ferves to be 
throughly kiv^ftigated. If it could fucceed, clothes 
plight be made which would prevent the money u- 
fually exported ip tbie purchase of filk. 

What I have juft faid fhews that infefls contribute 
%o weahh and to the advancement of commerce. 
The merchandize of filk-ftuflPs occafioned for a long 
^mc the export of yafl fums from France, Germa» 
ny, and other countries, to Italy and the Levant. 
Things began to wear ^ different face in France in 
1494 under the reign of Charles VIII. The trench 
Impqrted white mulberies from Naples, planted ma* 
py, fed filk worms, and made fiik. Heury iV. en- 
fouraged thefe manufactures, and Louis XlV.broqgh? 
|hem to the higheft degree pf perfedion, in confe- 
guence pf feveral grants. The Germans were the 
1^ to thiii|c of the vail profits which might accrue 

from 

Digitized by LjOOgle 



THEOLOGY. 195 

from thdt traffic. It is true, that about the year 
1599, Andreas Libarius. a learned Phyfician and 
t^hilofopher, made various experiments en the fub- 
jeCb, at Rothenburg on the Taaber. But his efforts 
were attended with but lirtle fuccefs till feveral Prin- 
ces and men of rank interfered in the bufmefs. 
John Philip, Eleftor of Mentz, wa^ the firft, if I am 
not miftakcn, who laid the afi'air to heart. This 
Prince caufed many mulberries to be planted^ -Snd 
filk worms to be reared at Hockheim and at Wurtz- 
burg in Frahconia. He gave annual premiums to « 
the children of fuch peafants as had collefted the 
greateft quantities of filk. Frederick^ Duke of Wur- 
temberg Neuftadt made a fimilar eftablifliment at his 
refidence. Prince Charles of Lichtenftein imita- 
ted his example : He planted mulberries at Feldf- 
berg,- where fo njany filk worms were reared as yield- 
ed a confidetabfe yearly profit. Daniel Kraft, sil 
inquifitive and diligent man, made himfelf famous 
for his fuccefs iti' mahaging thofe irifeds j and it is 
to him that the city of Drefden owes its filk manu- 
fafturc. But no perfon in Germany wa& fo earned 
in the bufinefs as the Court of Berlini Fredericfc 
1. planted many mulberry trees at PotfJam, Kopen- 
ick, Spandau,' and ether plac^s^ where great qnanti- 
ties of filk worms were reared and a manufa&ure 
eftablifhcd, the diredUor^ of ^hich w^s at firft cntruf- 
ted to certain individu'^is V»ut a^erwr.rds :o llie A* 
cad?nly of Sciences ait Berlin. Frederick William 
followed the footfteps of his f't'^er wirh an ardour 
and zeal truly laudable. For this purpofe he order- 
ed large planratiors of mul':>err'er., and encr^ura- 
ged his fubjcfts by rcwarc^p to makj them. lie like- 
tvifc eftarblifhed a mauufHttu'-e of ribband? at Char- 
lottenbiirg, for the ma.T.tenar:ce of which certaia 
merchanrs advainced confiderabic fums. 

The inhabitants of China likcwife trade in filfcs; . 
B b a 6f 
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of theirs, they even make paper, but it is fo fine add 
thin, that it bears the^ink only on one fide. 

The traffic in bees and in the wax and honey which 
they make is very confiderabie. It is well known that 
bees are fold in hives. If no accident happens to 
them, they multiply fo faft that eacf> hive generally 
produces two fwarms a- year. Thcie are two colo- 
nic fent forth to people two new hives. Suppofe a 
man (hould purchafe thefc two fwarms at two florins 
for the firft, and one fiorin for the fccond, the follow* 
ing year, if things fueceeded well, each hive would 
give him two fw3rms which might be fold for double 
of what he originally gave, while he ftill preferved 
the firfh two hives. If one fliould calculate how 
many fwarms would be produced from the two ori- 
ginal hives in a few years, one would fee what profit 
may arife from thefc little animals. I pafs over in 
filencethe honey and wax which the hives would af- 
^ ford at the fame time, though likcwifc very profitable* 

In the countries where Jocufls are eaten, they arc 
carried regularly to market^ and fold as birds are 
with us. 

, There are infefts likewife which futnifli the moft 
beautiful colours. Such is the Cochineal (Cocrus 
CaSlt) which Dyer§ ufe for dying red. The Cochi- 
neal is a fmall worm which Mr lidward Tyfon thinks 
is a fpecies of Scarabaeus. It is of the fize of a 
" lentil, and fomething like a bug in ftiape. Iniernally 
it is of a fcarlet red colour j it paffes though its 
transformations very flowly. It abounds in JR^ew 
Spain, where it rs found on every tree. The Indians 
gather them and put them under a fort of fig of 
that country, the fruit of which is full of a red co- 
loured juice. This plant is called Kumbcba, or Tu- 
Tkty and iii I*atin is known under the name of the O- 

puntia 
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^jSttlrtia fpinofa frudu fangiuneo, (CaSm Opuntia*J 
Thefe worms fuck Ac fine red fruit of this tree^ 
and acquire its colour. When thefe infeSs have at- 
tailied thtir natural fize, the Indians make a fmoke 
to windward of the trqe, and fpread a linen cloth 
below it covered with quick-lime. When the ani- 
mals arc ftupifit d with hnoke, the tree is fliaken to 
make them fall roi tKe quick lime which inftantly 
kills them. They are then dried in the Sua' and 
kept for fale* 

There is found both in Poland and Germany aa 
infeft {Coccus Polonkus) which yields a^ very fine car- 
mine colour. This infcd attaches itfelf to the plant 
called ip Latin, Polygonum minus cccciferum, (&:&- 
ranthus perennis.') 1 here hang firom its roots little 
veficlts, led internally, cdled by the vulgar St John's 
blood* When the root and veficles of this plant 
are expofed to the Sun, there come out little flies 
whi(;h may be confidered as belonging to the genus 
of ichneunwn* They have white wings, and at the 
hinder part they have two beards of the fame co- 
lour cloftly joined together. All the reft of the bo- 
dy of the infeft refembles carmine, and accordingly 
it is from this animal we procure \L 

It vis to an infcd likewife that we are in- 
debted for the fineft crimfon, colour. This little 
animal {C/jccus ilicii) is found in fmall round 
veficles, of the fize of a pea, which grow on the 
leaves of the Ilex aculeata cocci glandifera {^ercus 
Ilex.) It is a fpecies of very hard oak, which the ce- . 
lebrated Mr Rohr calls the fcarlet oak. The veficles 
are gathered before they open, and to prevent the 
liule flies from getting away, thefe veficles are fprin- 
kled wiih^inegar. Thefe trees are found chiefly 
in Spain ; bnt they are faid to grow likewife in 
England and in "different parts of Germany ; as in 

the 
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the Protince of Bardth m Silcfia and in the forefti 
of Saxony. It would be trorth while to inveftigate 
the matter, arid to examine at the fame rime the fea- 
fon in which thtfe vefTels are filled with flies. A 
greater mimber of thefe trees might then be cultiva* 
ted, the infefts gathered, and we might find at home^ 
Ht little expence, what we fend fo far, and pay fd 
high to obtain^ The ptofant and ;his mafter would 
(hen be equally b^efited, the one by feliing the in^ 
feds he had gathered, the other by the tax wMcIi 
might be laid on the trafGc^ 

Befides the <wo kinds of plants, on which thefe 
infefts are found, diligent Naturalifts have difcover- 
cd others, with red veflels at their roots; Undot!ibt«- 
fedly thefe would likiewife produce a red colour, liktJ 
tlie others. It needs only to be tried^by experiment,- 
Isrbether their cultivation would be worth the while. 

I add, iti order to finifh this article, that there i* 
ti fort of Bees in the Indies, confidcred by fome a* 
'Winged ants, which are likewife of gfeat ufe -in dyii 
ing. Thev make a fort of wax, called gum hc^ 
Ivhich is uted in dying red. 

The wax made by bees has feveral ufes, which 
ought not to be pafled over in filence. The antients' 
wrote upon it. They made little plates of wood, 
like the leaves of our pocket-books, with a raifed 
border all round, to prevent the wai ftnm running 
off Melted wax was then fpread oti thefe plates^ 
and made fmooth, fo that they wrote upon it with a 
point, nearly in the fame manner as our engravers* 
write on copper. A few years ago I.faw an' antiqi^i* 
ty of this kind, in the town-houfe of Arnflad. 
ITiefe tablets are no longer in ule, both becaufe 
what was written could be rafily effaced and becaufd 
paper is io much more fit for the purpofe. 1 (hall fay 

nothing^ 
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nothing of the ufe formerly made of wax, in defend- 
ing de^d bodies from putrcfaftion, but confine ray- 
felf to the ufes it ferves in the prefent times. It is 
mixed with pitch, in order to flop up chinks and 
crevices, through which water gets ihto calks. It is 
likewife ufed to prevent air and rain from getting inr 
^o the wouuds of trees, whether made fcr engrafting, 
pr accidentally. It was formerly ufed in fealing let- 
ters, and other ihmgs of that nature, and various co- 
lours were given to it. Now a days, when we are 
acquainted with a better fort of wax, common peo- 
pfe no longer ufe if ; but magiftraies and perfons in 
power dill imprefs their feals upon It, and attach 
Jhem to pubhc inftruments ajid papers of importance. 
Wax was likewife antiently ufed in painting ; any 
f olour was given it at pleaiure ; portraits were made 
pf it, which were afterwards hardened by means of 
fire, many works in relief were likewife fabricated of 
wax, and even the whole human fig^rre has been for- 
jned of it. But aj, that was expenfive, it was only 
perfons of dillinftion who cculd procure them. A-, 
inong the Romans, it was thofe perfons only who 
had exercifed the curule offices vho had the Right of 
Statues. Thefe the Poeis call cerae, becaufe they 
were of waxt In the year 17 14, 1 faw a Berlin, a 
magnificent fpecimen of this in the king's cabinett 
It was the portrait of his mttjcfty, Frederic king of 
PrufGa. The workmanfhip .waa fo exquifite, and the 
features fo flriking, that at firit fight one could not 
help laying, ** there is the king.*' The great like- 
ynic ufe candles made of wax. 

It is well known, that there are feveral animals 
which, like living barom.eteTs, pred'6l changes of the 
feafons. Infeds have the fame faculty. At the ap- 
proach of winter they conceal ihemfclvts, and when 
the grafshoppers appear, they announce to us the 
fummer. We may expect a ftorm or heavy rain, 
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when bees retire haflily into their hives : we litve 
jreafjjr fo dread the fame, when an^s conceal their 
^gs, Wiien gnats bite, feverely, when butterflies do 
not rife very high in the air, and when worms come 
out tro?n their holes. 

Infcfts purify the air from iioxious vapours and 
exhalations. They are Hke natural fpunges,' which, 
attraft tbetn, as has been remarked in dried toads. 
JMankind have ufed them as a means of defence en cer- 
tain occafions. I recoUecl a very lingular thing, which 
happeneH at Hohenltein, in 1525. In the time of the 
war, the peafants having collected together, went to 
pillage the houfe of Elend, a clergyman* He, having u- 
led all his elSquencp to diffuade them frorti their defign 
in vain, fent hisxfervants into the garden, with orders 
to bring out his hives of bees, which being thrown 
in the midft of the affailants, put them inftantly to 
flight. Infects are ufed as bait by anglers, who not 
only fix earth worms on their hook, but various flies, 
;md the larvae of the Ephemera. Eels are obferve4 
Co be reniarkably fond of this laft injieft. The La- 
cedemonians uled fmall pieces of wood, eaten by in- 
feds, to imprefs their fignatures on wax. ^ 



CHAP. 11. 

Of the us€ of Insects in theology^ 



Ir we confider with attention and without prejudice 
^hat has been already laid, we fl^all be obliged to ac« 

knowledge 
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iijowledge that thefe rwniit^ animals ralfe our ideas 
to the . knjowledgq of the Creator of the univerfe* 
Had they no other ufe but tl^t of enabling us to gp 
back to thefirft caufe, vould not we have reafon to 
conclude that thofe infe^ which we confid^r as nox^ 
ious are of infinite ufe to the n^an if^ho i$ wUliag ta 
^.QiUemplate the works of ^qd i 

In order to manifeft his dominion over infedc 
God ordained that the firft fruits of honey fliould 
Ije preiented to him« He did uot defii^ it as an ofv 
fering by fire, but he required it to be placed on the 
altar, as an oblation of firft fruits for a fweet favour. 
Lev. ii. n. i2. We fin4 alfq tb>t the Hebrews 
acquitted themfeives of this duty, and that they of- 
fered the iirft fruus of honey. " The Children 
of Ifraed,*' (fays the aaitho^of the' fecofld Book of 
Chronicles,; " brought in abundance, the firft fruits 
of corn, wine and oil, and honey, and of all the 
increafe of the field/' i 

Ii^fefts are a fcourge in the hand of God to chv 
ftife the wicked^ " Tfce vengeance dP the wicked^ 
fays the fon of Sirach^Jf is fire and^he worm/'-* 
JEccLES. vii. ly. Accordingly be threatens thofe 
who refufe to obey his wiH, to employ inleffcs to pu* 
nifh ihem for their difobedience. Thti^^Mofes ex- 
prefles hiinfeJf on the feme fubjeft. *f rhou fliailt 
carry m^ch feed out into the field;, and thalt gather 
but litt^ jn^ for thelocuft fhall confume it. Thdi| 
&alt pliint vip^yatds aiui drefs them, but flialf ntU 
fher driu^ lof the wine, nor gather the grapt^ j 
jbor the worma ihall ^ i&encu*' Dzvtk. sxiil^ 

38* 39- ' 1 
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Experience has oftei^ juftil^ed theaeoDmpSifhmciit 

ef this threalf. i here is i)P creature fapw defpicabtf 

foever it may be, of which. QqA cgniiorform. ar* 

pies fuperior to dll the force of 'man, and capable 

C c 
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of chaftlftng the wicked in a dreadftil marmcr^ 
Men can oppofe and refift armies of men ; but 
they cannot face an army of ihfe^. In vain 
would they employ againft fuch an hoft their moft 
formidable weapons; neither fire nor the fwor4 
CQuld avail. The vileft infers have been known . 
to take poffeifion of a country, and to banifh the 
inhabitants. ^ . 



CHAP, m, 

Qf THE VS? 0? iNfiiCTS IN JURlSPyOI^HOK^ 



iVs a good or a ibad ufe may be made of infefis^* 
jj^agif^Tates have been obliged to make laws to 
regulate their poffeffion. Lawyers, confidering 
the advanti^es obtained by Bees, have made cer^ 
tain regulations to fecure the poffeflion of them 
to the proprietors. Although they fly hither 
and thither to procure their food, the property 
in them, remains, to the pdfTefibr of the hive. 
When they fvarm they belong to him as k>ng as he 
can follow them, and prove that they are his. This 
is the decifioi\ of the Roman Law. That of the 
$axon code is quite diflFcrent. The proprietor lofea 
the poffeffion of them as foon as they are out of the 
liive. Some lawyers pretend however that the law 
permits the proprietor to follow the fwarm and tot 
^e it QQ the ^ffeiiiop of his neighbour : but if he 
/ • ^ ' neglQ^ 
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ttegte^ to purfue it,' it becomes the property of him 
ivno feizes it. Whoever fteals a hive is puotiihed 
Vith death. 

LaWyets ha^fi^ allb exaitiiAisd this queftioii, whether 
a tenant who in his contrad has I'^nounced in gene- 
ral tetms all accidents, is obliged to fupport the lofs, 
' caufed by ah army of locufts, oi- if the Lord of the 
Manor ought to fuftain it ? It has been decided thus; 
if th^ accident which happens, is of fuch a hature 
that It could neither be fofefeeri nor prevented, the 
Lord of the Manor muft bear the lofs : in eveiy other 
cafe, the tenant muft fuff^r it. Very rigorous laws 
harelikewife been made againft certain perfons wic- 
ked enough to poifon their fellow creatures with 
the hairy caterpillars called Pithyocampae. Every 
body knows that when there is an unufual number 
of caterpillars, locufts or qther infeds of that kindj 
It b the duty of the Magiftrate to order their defj 
irudion, and to point out the beft means 6f accom^ 
|)lifliing it* There have been nations that made ufet 
of infeds to puriifli ctimin^lls. The Jews for ihftance, 
employed either ants or bees in the punifhment of 
Jidulteret^i They put theni naked into ah ant-hill^ 
or expbfed them to the ftings of a fwarm of bees; 



C H A P. IVi 
•Oif THE USE OF Insects IK MEDEciNfia 



The ufe of infers in ttiedecin« is iiot fo commoA as - 
that of other anknals, betaufc Pbyfiduoo have not 
€c* jivea 
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given themrelves fo much trouble (n inreftfgatfc^ 
the prop^ties of the forhlef, as thfey have done 
with regard to the htter. 1 flatter myfelf however 
I (ball be abl« to fhew that they aia not without tbek 
life in that fcience. 

In Vegetable phyfiology for example, there are in* 
Ifefts that make the Ikeleton of a kaf in the higheft 
degree of perfeftion ; they gnaw and devour the 
fubftande of k, leaving nothing but the fibres and 
Aerves through winch the nourifliirig juices are con- 
veyed^ This operation h fowell performed, that 
fnan with all pofTibie care and pains could Ixardly , 
imitate it. 

Jnfectfi are ^ ttfeful in Ofteofogyr If we wilh tcr 
liave the Ikeleton of any of the fmaller animals, we 
iiave only to take off their ikin, anornt them with ho- 
ney, ^d bury them in an ant-hiH, or expofe ihem to 
the voracity of fome other kifeds. • They wilt, by 
degrees, cat away the flefii and entrails of thofe aniv 
mals, and they will remove from the bones, the molt 
minute parts of the flelh which adSete to them. But 
as they cannot penetrate the tendons, on account of 
their hardnefs, thefe will remain intire, and continufr 
to conned the whole bones to one aiiother. It is^ 
tbug, that, by the a£ii»rce of fnfe^,^ we can, with-' 
out trouble, procure flaictons of all the fmaller ani- 
mals, made with the greateft poflible neatnefs* ^ 

They have likewife contributed to enrich anatomy^ 
It is by means of an Indian infec\, called Ni^oa, (Pu-^ 
lex penetrans,) that anatomills have had an opportu- 
nity of difcovering the epior of a very general opini-r' 
on. It was believed fcrmerly, that the blood tcd^'c 
its courfc from the extremities of the aiteiies, to en- 
ter into the veins ; but this inrecc ha^ taught us ihc 
contrary. Ik io&uuates itfelf into the Mb^ where k 
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ttufcs tiolent pain, if carjc is not taken to have it i*^ 
moved. For this purpofe, the Indians pafs, with thi 
great eft circumfpeftioii, a fharp pointed and fifti 
needle, through the pores of the flcin, at the place 
%here this enemy lies hid. Then they turn it m e- 
terv direftion round the tumout, m the midft of 
ivhich he refides, that they may detach it frdtti. tht 
teft of the body, and get it away with the animal 
liimfclf. When this tumour is examined with a 
glafs, the infeft is feen inclofed in a fort of tranfpa** 
rent pearl. There are likewife obferved in it, two of , 
three ftnall red points, which are the extremities of 
arteries. Now, if the blood paffed into the veins^ 
fcy the extremities of the atteries,* it would f&llow^ 
that thcfe red points, fo diftinftly feparated, ought td 
ttnite, or at leaft to have fome communication witit 
them. I do not deny all communication between 
tfie veins and arteries, but that fort only, which ana^ 
tomMb fupppfe to be made by anaftomofis. Theft 
h another kind, whidh is made by the ramifkatiotti 
of the arteries and veins, and this I admit. 

Infers are likcr^'ife ufeful in the cure of difeafe^^ 
Experience teftifies, that they may be employed ad- 
♦antageoufly, not only for external wounds, but in- 
ternal diforders. Phyficians dry thefe little anim^li 
in the air, or fome of their parts, reduce them t(t> 
|)owder, and give them to their patients in a conye'' 
nient vehicle, or made into the form of confedion, 
or conferve. Some digcft them in oil,^and make ^ 
balfam of them ; others kill them in oil of olives, 
and ufe the oil. Some diftill them while recent, 
which cxfrafts a water from them, and reduces the 
reft to afhes, from which laft is drawn, by means of 
the firft water, a fixed fait. Different reafons may 
, be giveh for the virtues contained in thefe little ant* 
Bials. One, that the fait they yield, is more pene- 
trating, and more volatile thaa that of others > that 
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thor po^s a Aatufal oil, which produces good eSk^4 
and laftly, that they are endowed with a more effic2(- 
cious fulphur. 

I (halt not, t think, wander from my fubjefl, if I 
here mention thofe infeds, that have hitherto been 
iifed in medicine. I begin with leeches, which, when 
applied externally, have the fame efftSt with cupping 
glafles. The kiod chofen (or this operation i$ a 
fmall one, having its back marked with flreaks, (Hi- 
rudo medicinalis.) They are not fo hurtful as the^ 
ethers. Before employing them, they mufl be kept 
fome time in pure water, to purge* them. The place 
they are to be applied to muft be previoufly rubbed 
with nitre, blood or clay. When they ai:e to be re^ 
moved, let them be fprinkled with a little fait or 
alhes. No external ufe is made of them, but for 
fucking the blood. In fevere head-aches, they are 
applied to the temples ; for gemle evacuations, they 
are fixed on the arms or feet ; they are likewife ap^ 
plied to the haemorrhoids, to open thofe thai are 
clofe. Sometimes they are made ufe of for obftnic« 
tions, in female cafes. 

Earth worms are faid to produce excellent etfedsf 
in medecine. They promote perfpiration^ provoke 
urine, allay pain, foften, refolve, and diffipate conftN 
pations, increafe milk, and cure wounds. They are 
often ufed in cafes of apoplexy, in contradions of 
the limbSy and other accidents of the nerves and 
mufcles ; in jaundice, dropfy and cholic, and partis 
cuiarly in rheumatifm. They are employed both in* 
ternally and externally. When taken infernallyt 
4hey are bruifed while freih^ mixed with wine^ and 
ilrained through a cloth. Others dry them^ and re- . 
duce them to powder* For external ufe, they are 
kept either alive, or after they are dead. AppUca^ 
tions of living worms are good againft the cramp or ; 
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^"wonns, when laid on the part afFefted. Dead worms 
are taken to affuage the pain, occafioned by a carious 
tooth, or the gout. In the firft cafe, the hollow of 
the fpoilt toeth is filled with their powder ; and in 
the laft, that powder is mixed with a quantity of 
mealy and applied to the part affeded. 

Of thofe infefts which have feet without wings, 
fpiders are faid to be of great ufe in medicine. The 
great fpider/ with the crofs, (Aranea diadema,) has 
been particularly recommended in intennittinjf fe-. 
vers. For this purpofe, it is inclofed in a nut (hell, 
tied round the neck, or applied to the pulfe, which, 
it is faid, carries oflF the fever. Some peifons have 
advifed as a cure for the ague, a fpider's web, mixed 
with the white of an egg and foot, which they apply 
to the pulfe. A fpider's web is advantageoufly ufed 
in hemorrhages* 

The Onifci are not lefs ufeful. Thefe infeQs affift 
digeftion, are a good attenuant and aperient ; with 
thefe qualities, it ij^ not furprifing that they (hould .^ 
ftpfe to diflblve vifcidities, to open the vital organs 
in jaundice, gravel, retention of urine, and choiic ; 
and to reftore loft appetite, arifing from foulnefs of 
the ftomach. External applications are alfo made of 
them for difeafes of the eyes, pain of the ears, and 
inflammation of the throat. The powder of them 
is mixed with honey, and rubbed on the difeafed 
part. They are applied living, for the cure of that 
fpecies of ulcer, called Phadagsena, which eats like a 
caacer; 

The filk-worm alfo deferves a place here. After 
\>t\ng dried, and reduced to powder^ they are fprink- 
led on the crown pf the head, to defend it againll: 
Tcrtigos and convulfions. Their web or filk produces 
the fame c5e£l j for, if velvet is reduced to powder, 
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amd given to thofe troubled witli the falling Cctncft, 
they arc relieved- The linoke of filk ftuffs burnt, 
is hkcwife ot lervice to women fubjed to difeafes pf 
the. matrJK, The powder of burnt caterpitbrs, taken 
like tobacco, (lops bleeding at the nofe. Earwigi 
fcrjify the nerves, and are good againft convuffion^ 
They may be infufed in oil, and after being left there 
for focne time, they mud be boiled, and laid upon 
the difeafed part?. The powder of this infeS, mixed 
vith the urine of a hare^ and put into 4ie ears« is 
good for deafnefs. 

Thofe who have no repugnance at fwallowing lice, 
vill find them a fpecific agaihft the jaundice. But 
this remedy proved fatal in one inftance, to a youth, in 
whofe ftomach,when he was opened,a great quantity of 
this loathfome infe£i: was found. Some uie them ia 
agues ; fwallowing four or five of them during the fijt; 
It is certain, that thefe infe£ls fuck the bad humours 
from the bodies of children, Scorpions,reduced to a(hes 
by fire, and taken in powder, promote the difcharge 
q{ utine, retained by the gravel or ftone/ They fur* 
Qilh likewife a remedy againft their own bite* It is 
only necrffary to cruih them upon the wound, or to 
aiK>int the pUce wich oil of almonds, in which tlhefc 
Animals have been infufed. The tick burnt to pow- 
der, and fpread on the head, makes the hair fall off*. 
It cures the Eryfipelas and itch. Bugs burnt and 
takea in powder, expell the after-birth. If the head 
h anointed with oil, in which the fea polypus is boiI« 
^, the Jiair falls o£ _ 

Winged infeds, with membranous wings, are alfo 
of various ufes in medecine. the powder of dried 
bees makes the hair grow, if the place they have iai* 
Icn from is rubbed with it. Honey, on account o| 
its balfamic quality, is Agreeable to the breaA, to the 
lungs and reins. W^, applied to wounds, cleanfe^ 
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theni) alTuaf^es the paih and cutes them ; and this is 
the re^fon, yvhf it is an ingredient in plaifters. K 
Ibftens corns on the feet, fo that they are eafily taken 
6tit. FoV this end, it is mixed with turpentine, m 
which has been put a pbttion of bruifed verdigreafej 
of this is made a plaiAer to be applied to the corm 

Crickets ^re uled to fortify weak fight, the. liquid 
f ubftince being expteflfed and put into the eyes. They 
likewife foften the glands, when the fame fubftanceis 
fubbed on them. Comtaon flies are emollient, ab- 
ftergent, ind make the hair gfow, when, after being 
bruifed, they are applifed to the bald part* The wa- 
ter diftilled from them, is good againft difeafes of 
the eyes. When ufed, it miift be made into a plaif- 
ter with the yolk of aii egg. Galen approves this 
iTemedy. It likewife makes the hzit to grow, re- 
moves freckles, and reftores hearing. One perfoil^ 
fure that no purgative could have produced the ef-* 
fca, fwallowed four of fiVe giiats, and was efFeftiial- 
ly purged. It is likewife faid, that the red gnati, 
taken in infufion, are an excellent remedy againft thd • 
falling ficknefs. Oil from theaphides was much e* 
ftefemed formerly. Wafps have the fame qualities as • 
triillepieds ; that is, they provoke urine^ and bring 
away gravel* Ttie fpotigy excrefcences, which are 
feen on wild tofes, are good againft the gravel, but 
have that property, merely becailfe they ferve as a 
Beft to a fpecies of ichneumon. If, like tobacco, one- 
Bnokes the neft df wafps, it will appeafe the pain o^ 
the tooth-achi 

The other kind of infefts with hatd wing-cafes^ 
are riot lefs ufeful in medicine. The cochineal in* 
feQs provoke urine, like the millepieds, becaufe like 
them, they contain a deal of volatile fait. The poW- 
der of this infefb, mixed with fugar, is alfo ufeful a- 
gaiaft the cholic^ the ftone, and the meailes. Flying 
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flags are ufed againft pam and tenfion of the ncrOe^V 
and agamft the ague. Reduced to powder, they 
affift delivery. Infufed in oil, they relieve pain inf 
the earsv The powder of the dung beetle, fpread oir 
the vifcera^ in a rupture, makes them go back. This? 
infe£t, boiled in lintfeed oil, is good againil the ha^» 
morrhoids, and pains in the ear. Cotton is dipped 
in this oil, and appRed warm to the part. Cock* 
chafers are nearly of the fanie nature with canthari^ 
des. Taken in powder, they promote the fecretioa 
of urine and bbod, cure the bite of a mad dog, zni 
telieve the rheumatifm. Some perjbns apply, exter- 
nally, the juice of this iji fed to wounds; It is lifcer 
wife put liito plaifters^ to be ufed againil carbuncles 
and tumours. By infufing this animal alive in com* 
tnon oil, the liquor ferves the fame j)arpofe with oil 
of fcorpions.' 

' ■ . *> 

. Cantfairides are rarely taken internally, but gre^ 
^tife is made of them in external applications, in the 
lorm^ of blifters^ They are ferviceable in headacfc* 
and megrim^^ in^ drfeafes of the eyes, and in btiud* 
nefs, occafioned by mercury, or other, remedies, that 
repell the huraoars j in finding of the ears, they are 
applied as blillers behi;id the ear : in deaftiefs, cau- 
fed by external viofencfi, m the felling ficknefs, iir 
tooth'Zeh^ Cantharides are alfo a good remedy is» 
the fciatica, when applied to the calf of the 1^ ; iff 
intermittent, as well as in mafignant' fevers, but they 
are a remedy to be ufed with the greateft caotion.. 
The fmoke of locufts is good in retention of urine^ 
particularly in women. Some hang them round the 
neck in agues. They provoke urine, diflbfve the 
ftone, when eaten, or when take» in powder. 

Ants likewife are much in ufe. They are warm, 
dry, and aphrodifiac, and their acid fmell wonderful- 
ly enlivens the vital fpiritSr Th« large ants are a re- 
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medy againft the taenia, the itch, and the leprofy. To 
lufe them; they muft be difiblved with a little fait, ahd* 
the difeafed part anointed with the liquor^ The fpi- 
fit of ants is an excellent remedy againft difeafes of 
ihe ear, fuch as deafnefs or ringing. Cotton dipt in' 
this fpirit is put in the ears. It fits alfo eafy on the 
ftomach- It fortifies all the f/snfes and the memory* 
It re-animates the ftrength, and gives vigour. It ia 
preferabie to all forts of apopleftic and ftrengthen- 
ing waters, particularly in the cure of catarrhs It is 
externally of great ufe in fprains, in apopkxy and ia 
atrophy, caufed by a woimd* It is mixed with wa* 
ters agreeable to the nerves, or with arthritic fpirits# 
The eggs of ants are efficacious in deafnefs. If the 
cheeks of children are rubbed with them, the down 
fells off. The quantity of wind they excite, when a 
fingle dram of them is taken, is very remarkable^ If 
an ant neft is boiled in water, and one wafli^s in it, 
h dries, warms, and fortifies the nerves. According- 
ly, It is ufedJn the gout, paify, difeafes of the ma- 
trix, and cachexy. In the nefls of ants are found 
finall bits of matter, having the fniell of amber or 
incenfe. Thefe are formed by thp infers ifrom the re* 
fin of pines. In Norway ^d in Germany, they ai^ 
ufed in perfumery. 



C H A P. V. 

Of the use of Insects with respect to otheh. 

AVfiMALS. 

I HAVE fufficiently proved, in the- laft chapter, that 

Spfei^are ufefvil to man. I fliall now ihew,.that 

Dd « tbey 
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tfaey are no lefs beneficial to the other animals* They, 
ferve them for food and phyfic : one . infeft even i«. 
ufed as foo^ by others. Mr de Reaumur found, that 
fome caterpill^s devoured one another. But, as he 
pbferyes, that they do not come to this extremity, till 
t|ieir proper food is withered, it is probable that thefej 
ififefts ^re driven to it by neceffity, Perhaps thof*? 
infeflis were of a fpecies that require a deal of flqid 
for their fubfiftance. The minute pulices pquatici^ 
yrhich difcplour the furface of waters, ferve for food 
to th^ aquatic infefts, which change into gnats. A, 
pioft admirable ordination of Providence ! Small as 
they are, the Author of Nature has created animals, 
fma}l enough to be fwallowed whole by them. Of 
infers that live on bnd, fpiders devour flies, wafps 
deftroy bc^s, and grafshoppers ants. Serpents often 
make an excellent repaft of caterpillars, chafers, &c. 
There is a fpecies of Ihail, which devo^rs the entrails 
pf certain in(e£b« 

The avidity which fifhes dilkover for certain fpecies 
^ infeds, does not permit us to doubt, that they are 
let th^ni a defirable food. 1 he monftrous whale 
feeds on fmall fea infeds. How aftonifliing is^ it thaj 
fuch food can fatisfy an animal of fuch enormous 
fize! In rivers, gnats are almoll the only food of the 
fiiad-fiih; and the pulices aquatici are the favourite 
food of the tench. 

Infeds it is w^ll ktxawn are the' mod common food 
of a great number of birds which feed their young 
^ith th^m. This is therefore the reafon why ihje 
greater part breed only in the fpring, wh^n there is 
plenty of caterpillars on the hedges aitd trees. Even 
thofe of them which when old eat grain or feeds, 
nevertheleft aourifli their young wth infeds, birds 
are naturally warm, therefpre th^y muft always haije 
ibmething to digeft. We cannot here ceafe to ad- 
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mire thewifdom of the Creator who, that birds may 
not want nourifhment, has created fuch a prodigious . 
muhitude of infefts. This wifdomis particularly re- 
markable in this, that ants are of all infefts the 
moft numerous, becaufe no fpecies is fo much prey* 
^d upon by birds. Infefts therefore may be faid to 
be a fort of game after which birds are perpetually 
in chace. The wagtail and blackbird eat worms* 
Crows and darlings light upon flieep newly Ihorn, 
to feed on a fort of blue lice which are then vifiblc 
at fome diflance on their fkin. Ducks diving un- 
d^r \yater^ devour the pulices aquatici. The little 
tit-mbufe and red-throat very dextrously catch flie$ ' 
on the wing, and thin the air of them. Tlie wood- 
cpck ai^d the fnipe fetk for fmall worms in the mar- 
flies. The large torn-tit will kill .from ten to twelve 
bees, and tearing out the entrails and honey bag, 
convey them to its young. The eggs of the ant arq 
the food of* che young nightingales. Swallows IIvq 
entirely on bees, and other infefts which they carry 
to their brood. Woodpeckers jeize with their 
tongues, the infects which live in holes of trees an4 
in cleffs in the bark. This nourifliment fattens ma- 
ny fpecies of birds. It is at leaft certain that poul- 
try lay oftener, when they have an opportunity of 
feeding on beetles and earth worms* 

I muft here remark the wifdom and goodnefs of 
the Creator. While he has given to birds a defirc 
for certain infeds he has alfo beftowed on them, the 
neceflary members and qualities for feizing thenu 
Snipes, herons^ and other water birds which are obr 
liged to feek for infe£ts under water, have their bili^ 
long qnough for this purpofe. Ducks which are ob- 
liged for the fame purpofe to remove the mud have 
th^ir bills broad. The wood-peckers which pene- 
trate tke bark of trees, have their bill hard, fharp^ 
5in4 fit for boring. The upper part of it is the moll 

raifed. 
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raifed, and feems to be applied to the under to give 
more ftrength to the whole bill as well as to ferve 
for ornament* When we view it, we cannot help 
admiring the art with which it is laboured. BeRdei 
this advantage, this bird has the tongue (lender like 
an awl, and ufes it very ;idroitly in catching the in^ 
fefts : the point of the tongue therefore is endowed 
with a certainliardnefs, and on both fides it is fiir- 
hiflied with fmall curved hooks which prevent the ia^ 
feAs from difengaging themfelves when the bird 
draws its tongue into its mouth* 

Infers likewife ferve as food for quadrupeds. la 
the Indies is found an animal which hunts for in<- 
feds, and devours them with avidity. The young ar- 
madillos feed on a fpecies of locull which, becaufe 
they have on their neck a fort of hood, have been 
called Monks. Bears are fond of ants and honey^ 
and they go in fearch with great eagernefs of the 
xefts of wild be^s. The Chameleon, and fome other 
fpecies of lizards eat flies. The principal food of the 
badger is the dung beetle, worms, and other infe^of 
that kind. If we may believeiCliax:, foxes are not onlf 
greedy of poultry, but alfo fond of honey, and for 
this purpofe feek the nefts of wafps. Frogs lie in 
wait to feize upon bees when they come to drink* 
Dogs dig up the Cicadas and eat them. The mole 
which lives in the earth, feeds on' worms and nuU^- 
pieds* 

The members of thofe quadrupeds that feed on 
Infefts, are provided with the neceflary qualities for 
feizing their prey. The tongue of that animal of 
the Indies^ which lives on ants, is long and limbbr* 
He thrufts it out, far fi om his mouth, and darts il 
into an ant hill, whence, after the ants have got upon 
it, he withdraws it again into his mouth. The 
tongue of the chameleon i? likewife Ipngi pointed^ 

ano 



Digitized by 



Google 



THEOLOGY. it$ 

ind Covered with a vifcid liquor. This animal keep^ 
his mouth open, and when flies, ants, little beetles^ - 
or other infeSs, pafs within his reach, he darts out 
his tongue, with the fwiftnefs of an afraw, and when 
be has once catched them, they cannot efcape : they 
are (luck on the tip of his tongue, as they would be' 
cpfi the point of a pin, or they are retained by thef . . 
gluey fubdance which adheres to k, as birds are witfal 
bird-lime* 

Infefts, whfch lerve for food to certain animals^ 
afford medecine to others. Poultry^ when difeafed^ 
fwaflow fpiders, which purge and cure them. Bears^ 
%hen troubled with indigeftion, dip their tonguo 
in honey, (as Plutarch retates,) and thruft it 
into an ant-hill i when the ants have gathered on itf, 
they draw h ih, fwallow the ants and are cured^ To 
^void prolixity, I ihall not adduce afty more inftances^ 

After mature refleftio^n on what has jtift been faid, 
concerning the ufes of infects, we cannot furely hefi- 
tate in concluding, that the Being who foi^med them^ 
U aW-wife and aknighty. His power appears, in hi» 
having conjoined fo many qualities in fuch diminutive 
animals: and his wifdom, in having rendered thera 
equally ufefiil to men and brutes, in health, and in 
fickntfs. It is our duty to attend feriouily to thefe. 
circumftances ; to have our hearts penetrated with 
gratitude to our Creator, and to offer him our eontP 
nual thanks^ 

Man, endowed with reafon, convinced of the ut?- 
fity of many infefts, cannot help afcknowledging^ 
that tliere are many ftiH, whofe ufes are totally im- 
known. In this perfuafion, ^vhat can he do bet- 
ter, than apply himfelf to the affiduous inveftigation 
df their properties ? The objeftion that many are 
Soxiaus, is not a good onet I (hall anfwer it in the 
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, fucceeding chapter. The inutility of many otjh«fs*^ 
is by no means better ; it is abfolutely falfe. For it 
mud be obferved, in the firft place, that we cannotf 
fay a thing is ufelefs, becaufe we are unaquainted 
with its properties: Experience teaches us, that,. by 
careful examination of fome. things, which, for 2f 
long time, had been regarded as ufclefs,,they hav^ 
been found pofleffed or very valuable properties.— 
jbefides, we mud: diftinguifh between Utility mediate,- 
and utility immetliare. All things are created fof 
the glt)ry of God, and the ufe of man, although 
mail does not enjoy the wh6le irtimediately. It is 
but a fmall part of the infeft creation which fervcg 
as food for man, but how many fpecies are devoured 
by birds, by firti^s, and other aninlals, which after- 
wards afford him fubftantial aliment* Hence it fol- 
lows, thaf infefts, ufeful to other aniftials, are ufe- 
ful to man. But further, niany infefts, as I have al- 
ready Ihewn, are of immediate utility to man. And 
is there not a fufficient number to prompt him to ex-* 
amine, whether there are not others, that may bef ©• 
qually ferviceable to him ? 

^ They may be colle£led in differetlt ways. It i^ 
cafy, to' take in the day time, thofe which eat only 
during the flight, becaufe, then they remain at reft^ 
among the leaves. On the other hand, thofe that fly 
only by day, are eafily taken during the night, A 
lighted candle in a lanthom, attra&s them, and 
brings them within our teach. Ill rainy weather toa^ 
they take fhelter under the leave?, or in other places 
where they are found without difficulty. 

As caterpillars" feed themfelves, it is nfot difficult 
to rear them when they are taken. However, therij 
are feveral things worthy of obfervation on thii 
head. Whenever I took any, to obferve their tranf- 
I'urmations^ and to ftudy their nature^ I put,ihem in- 
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to ^tty large ghfs veffels,a« wide at tojj aRatbottom^ 
]Pefore putting them into this veffel, I took care to 
fill it half full of* earth. 1 afterwards covered it, 
leaving, however, frt^ accefs to the air, and put it ia 
a place, where it was not expofe4 to the rays of th^ 
fun. I gave frefli food, every day, to fuch caterpillar^^ 
as I knew lived upon particular plants ; but to fuch 
whofe kind of food 1 was ignorant of, I gave at firfti, 
fuch leaves or other things as t had found them oo. 
If -they iiid not touch thefe, the next day I gave 
them otherleaves, and I continued thus, tiil I difco- 
vered the food that fuited them. As great profit is 
derived from bees, it is of great importance for thofe 
who have opportunity, to know how to cultivate 
them. But as thisi fubjed is too copious to be fully 
treated here, I (haU confine myfelf to the princip4 

circumilances. 

^ . " . 

Bees require gres^t care and attention. In the fir ft 
place, fheir hives muft be ju4iciouQy placed. They 
ftould be fituated in an air neither near a fwamp nor 
moift. It is of advantage, to have 'in the neigh- 
bourhood, little rivulets of running water, not fur- 
rounded with tali trees, nor having on their banksi 
too luxuriant herbage. There fhould likewife be in 
the vicinity of the hives, abundance of all forts of 
odoriferous flowers. The hives mufl: be very clean ; 
and free from ^U impurities, fuch as fpiders webs, 
mouUinefs, moths,.,clefts, &c. During winter, they 
ought to be laid over with plaifler, that the bees may 
be kept warm, and that no infect may penetrate to 
them. When the honey is taken in autumn, care 
muft be had, to leave enough to ferve them for 
food during winter. In the months of May, June, 
and July, they muft be watched, that the fwarms ^ 
may not be loft. The hives which are flrong fwanu 
in May, thofe lefs fo before St. John's Day, and the 
weakeft after that time. If it is wrfted to have the 
foarm remain in the hive deftined for it, certain pre- 
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cautions muft be ufed, and it muft be introduced 
*with addrefs. ITie difeafe« of bees are a fort of 
phgue, and a diarrhoea. The firft is occafioned by 
tnoifture falling on the hives in autumn, which com- 
municates with the honey, renders it mouldy, ancl 
Jnfeds the bees. If it be difcoyered in tiipie, it may 
be remedied, by cleaning the hives, and expofing 
them often to the air. The fecond arifes» when they 
over-heat themfelves in the fpring, or light upon 
noxious flowers. It is remedied, by introducing 
fome honeycomb into the hive by its aperture at top ; 
or by mixinp: a cerfaln powder with honey, and gi- 
ving* it to the bees. 1 he enemies of bees are the 
ilork, fwallows, pigeons, jays, wood peckers, mice, 
fnakcs and ants. Some fp^cies of thefe laft eat the 
bqes thfmfelves, others the honey, fuch as drones, 
wafps and hornets. Amongft the things that are 
difagrqeable to them, wc mutt reckon favin, boxwoodj^ 
wormwood^ felt, putrid water, all forts of ftrong and 
bad fmells, or exhalations, fmoke» thunder, light- 
ning and great noifes. 

As tp filk worms, the following is the method of 
treating them. To enable them to conftrud their 
cone with the greater facility, they are put into a pa- 
per, rolled up, fo as to be pointed at one end, an4 
wide at the pther. This method is proper, only 
when a fmall number is to be re^red4 But if a con- 
fiderable quantity is maintained, it will be better to 
put them upon branches of the white mulberry,^ 
which will procure them the advantage of living in 
a cleanly manner, without being furrounded by their 
excrement. There is another regulation to be ob-^ 
ferved with fuch as are juft batdied. They are fed 
with leaves of lettuce, but with all the economy 
i^h\(;h the delicacy of their ftate requires, that too 
great a quantity ot this food may not prove fatal to 
^eou Suppoiing their ^fe divided into three ftages^ 
- ' ' * * the 
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the folfowihg rule is to be bbferved : One ]()ortion of 
lettuce daily is given to the youngeft j the double to 
thofe in the fecond ftage ; but, when they have ar i* 
ved at their natural fize or third ftage, they will need 
more than triple of what they got at firft, that is to 
fay, five parts muft be given them. 

» 
Thefe infefts eat indiflFerently fig ind yotmg elm 
leaves, but thofe of the white mulberry are theii^ 
moft favourite food. When thefe are given them^ 
care muft be taken, that they be neither tnoift, nor 
too fucculentw Th« leaves of the young mulberries, 
or of thofe that grow in a moift foil, have this de- 
k&i, Such an aliment does^ not fuit their donftituti- 
on. On the contrary, it is vet7 hurtful to them, and 
iilmoft always fatal. The beft food for them is^ the 
leaf of thofe white mulberries that grow in ftony 
and dry places, on hills and mountains, which are oa 
pen to the free air, beaten by the winds, and expofed 
to the violence of tempefts. Such a tree has its 
juices purified, and fit for the nourifliment of filk* 
worms. Should the leaves happen to be furcharged 
with dew or rain, the fituation of the tree foon 
(hakes off the humidity, and the wind reftores its 
former drynefs* 

I would not, however, adVife tny one to ttuft in 
this cafe, entirely to chance. I would rather chuf<} 
to delay feathering the leaves till the fun has fucceed- 
ed the rain, or till mid-day, before making a provili* 
on of leaves, nor would I feed my filk-worms, before 
I had wiped off all the humidity which has efcapel 
the winds, or the heat of the fun. 

\ cannot fufBciently re<!ommehd the keeping of 
the place where they are reared, neat and cleaa.'— 
Great care muft be taken in the cleaning, which is 
done with a delicate ruih or with a feather, not to 
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tome tbo near thefe delicate bodies, wfiich can hard^* 
ly bfe touched without hurting them. All places are 
not equally fit for them 5 they fhcmid neither be too 
dry, nor too moift, nor fubjed to be infefted by fudi 
iilfefti as they have an antipathy at, or which arc 
reftlefs and turbulent. ' Ol all exposures the leaft h^ 
vourable are thofe of the north and (outh. The 
trinds from thefe two quartern are exceedingly perni- 
cious to them, the one by its cdldnefs, the other by 
its humidity ; for which Tcafon, it is neceffary, that 
the place be fo difpofed, as that its temperature may 
he regulated, by fhutting the windows on one fide, 
and keeping them open on the other, according m 
the wind {ball blow from the north or foiith. When 
the weather is moift, it is proper to keep the place 
quite clofe; but when it lightens, that is not fufficient; 
the filk worms muft be covered up, otberwifc they 
contraQ: a difeafe, wtich fome curious perfons have 
thought proper to term jaundice. They do indeed 
tcquipe a yellow colour, lofe their appetite, and die 
infenfibly. Thbfe that die, fhould be feparated from 
the Hving, for fear of commuiucatiag Qifedion t# 
themr- 
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BOOK II. 



PART III 



, C H A P. L 
Jlotr Insects hurt the produce of the £arth«^ 



' Not bnljr do infefts piHa^ and ravage the fields, 
but they attack man in his domeftic econotiiy, and 
flo him infinite mrfchief. Nothing can be protefted 

^ againft their ordure ; we fee, with regret, our molt 
Precious furniture tarniflied and infeSed by fiies. 
Thefe reftkfs infefts enter our libraries, neftle in oiif 
cfibirlets, pafs from . one apartment to another, and 
leave every where behind them, the moft confpicuoud 
'mirks of their having been prefent. Thiere is not a 
man, from the king to the pooreft of his fubjefts^ 
who can defend himfelf againft their attacks. 

Hulbandmen perhaps are the moft to be pitied,. 
How often do they not find theiftfelves difappointed 
of a plentiful crop by the depredations of locufts \ 
Thefe voracious animals often leave diftant countries, 
"IraVerfe oceans, pour in myriads upon fown fields, 
and dep rivfc them in a few hours o£ every appeitranc* 
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of verdure. Are not caterpillars often as noxioiil 
to us f I know not a more cruel fcourge for gardens 
than they are. They eat into flowers, they gnaw the 
roots, and fo deftroy the plants they touchy that ^e 
are obliged to throw them away. Some do not wait 
till a plant is able to furniih them food for weeks» 
they devour it the moment it appears. Others on 
the contrary wait till the feed is produced ; they then 
devour it fo greedily, that nothing is left but the 
empty fkin to the owner. Weevils are not behind 
hand with thefe ; they pierce the ripe grain, eat 
the pulp, and thus rob our granailes of that food 
which is of the greaceft importance to the human 
race« 

But it is not on herbaceous^ plants alon^, that ^il-» 
feds bring ruin ; their attacks are not lefs difaflrous 
to fruit trees. If they depofit tjheir eggs in autumn^ 
the young caterpillars are hatched in the Spring when 
the trees are only beginning to (hoot forth, and they 
commit fuch ravages on the buds and foliage, thaC^ 
wherever they are found in numbers, the fruits of the 
year entirely fail. The fmall Curculios, fome beetles 
and feveral forts of caterpillars confpire in producing 
this devadation, and fometimes reduce the trees to 
the fame (late they were in during winter. This is 
not all, for there are fome forts of golden coloured 
beetles wliich produce two forts of larvae, red and 
white. Thefe larvae penetrate the bark, and fuck the 
juice till the tree becomes completely dried up. There 
are alfo fome fmall beetles which, not content with 
caring the bark, attack the wood, and contrive to 
defolate whole forefts. This accident has but too often 
happened with woods planted with pines. The wood 
of Schwartzenburg experienced this to fu^h a dejjree 
in the year; 1736, as coft its proprietor many thoufand 
crowns. I Iball content myfelf with this one example ; 
thoTe. which I could adduce of many other forts 

which 

Digitized by LjOOQ IC 



THEOLOGY. at^ 

which deftroy wood are too common not to be known 
by every one* 



CHAR II 

Op TRE EVIJ.S WHICH InSECTS CAUSE TQ MAM* 



^We have fpoken of the ravages which infefts make 
both in the country and in tdwns ; let us now take ' 
a view of the mifchiefs they occafion to man himfelf 
pcifonally. Some difturb his fleep, others oblige 
him to pafs whole nights without fleeping at alL In- 
deed, what docs he not fometimes fufFer from thci 
reftlefs flea, and" the loathfome bug ? How can he 
take reft when unhappy enough to be expofed to the 
fanguinary infults of fuch tormentors ? But were he 
free from thefe, the gnats do not ceafe to perfecute 
him. Their inceflant buzzing difquiets him, and 
whether asleep or awake, while in darknefs he is e- 
qually a prey ^ to thofe ftings which he dreads 
but which he cannot prevent. In the Eaft Indies 
the inhabitants are exceedingly tormented by thofe 
kifefts which the Portuguefe call Mofquitoes. Thefo 
dangerous animals dart upon thofe whom they fur- 
prize afleep, and in fuch prodigious numbers that it 
is no eafy matter to refift them. When one is flung 
in the face, or in any other part of the body, there 
enfues a confiderable tumour, accompanied with itch- 
\pg and intolerable pain. 

Thero 
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Th^re is another ktnd of iafeOs wblcb af« hurtful 
to man by mere touch. Such is the Scolopendra ma-r 
rina, which caufes a pricking in thefkin, and a, heat 
fimilar to that which one feels after having touched 
the common nettle. Among thofe which render 
themfelves formidable by their prickles, fome have ' 
the hair fo acute that they wound almoft impercep- 
tibly, occafioning an inflamms^tion which quickly 
brings on fever ; others, as the hornet and bee, (bike 
with their fting, and though the wounded part does 
not bleed, it does hot fufFer the lefs, and a fenfible 
fwclling fucceeds. Befides thefe different iafefts there 
are others vthich like the gad fly have (lings fo (harp 
and (bong that they can pierce the ikin through 
gloves and (lockings ; others are remarkable by 
their bite like fpiders ; and' fome attach them* 
felVcs to our bodies and fuck the blood. The Ea(fc 
Indies fwarm with leeches, to which the Dutch have 
given the name of Snygera. They lurk in general 
among the grais, when the dew has moidened the 
ground, and as the country, which is interfered by 
rivers, torrents and fwamps, obliges travellers to \sralk 
for the mod part with naked feet, it happ^fis that 
tbefc animals cling to the legs and gorge themfelvesi 
fo with blood, that they fall off" fpDntaneoufly. There 
are fome. fo greedy that they thru^ft their head into 
the (kin as far as the neck, and the only method o| 
making them quit their hold, is by furrounding then% 
with moiifened gun powder, when they will come a- 
way of themfelves in about a quarter of an hour or 
thereabouts. If a perfon ignorant of this expedient 
fhould think of employing force to detach thefe ani- 
mals fuddenly, he would pay dearly for his impru- 
dence. Not only would he experience violent pain» 
but a part would remain in the (kin, engender an ab* 
fcefs, and corrode the fle(h to a great depth. I appeal 
for the truth of this to the fad experience of mzxkji 
•erfoas who for feveral years have been fubjeft to 

fgppurationi 
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fuppurattoi^s fimilar to thofe formed by the cautery, 
from having torn away thefe infeds inconfiderately 
from their legs. 

Let us proceed to other infedts which like molea 
glideunder the (kin, and vex and torment us without the 
foialle(t remiflion. In the £afl: Indies there is a fort of 
worm known by the name of Culebrilla ; its head 
and tail are extremely flender and acute. It is near* 
ly a yard in length, aud its body is as fmall as the 
firing of a guitar. This animal gets between the Ikin 
and the flefli, and there occafions a tumour, of the fi^ 
of a fmall bean. Although it caufes neither fever nor 
pain, it is exceedingly troublefome. At every time it 
ftirs the perfon feels fomething difagreeable to which 
itls not poffible for him to accuftom himfelf. The 
inhabitants of Brazil fuffer much from a fpecics 
of infea called Nigua, which pierces the fkin, 
penetrates deep into the flelh, and there infallibly 
caufes gangrene, unlefs by fuitable remedies, applied 
in time, thefe dangerous eflFeds are prevented. The 
itch is caufed by infers as well as other cutaneous 
difeafes. Lice caufe a difeafe which in the opinioa 
of Biancard, happens generally to perfons to whom 
fome other has communicated a great number of 
thefe infefts at oncjf . In proportion as they fged they 
excite an itching; the hand fcratching the place 
"where they are makes wounds which fuppurate, and 
become ' fo many receptacles proper for nourifliing 
the young vermin, which penetrate further and fur- 
ther, and entring at one pjace.go out at another. 
Their immenfe multiplication convinces me that they 
can penetrate every part of the human body, and fo 
insinuate themfelves, that it is impoilible to get rid of 
them, at leafl, there have been inftanccs where ma- 
ny people have been delivered from them only by 
death. But I fee nothing fupernatural in this dif- 
eafe, although Hiflory would teach us that it has 
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always been a chaftifement referved for,monftcrs of 
Ctucky and avarke. 

We cannot reafonably doubt that infefts are the 
caufe of many dileafes. Some phyficians have eten 
carried the matter fo far as to fuppofe that worms 
were the caufe of all the diforders mankind arc liable 
to. Sf urmius maintains that the air is filled with an 
infinite number of the germs of man, and other a- 
nimals, fo that at each infpiration we inhale a prodi- 
gious quantity of them ; and unlefs they tranfpire 
through the pores, they engender corruption which 
is the origin of all dileafcs* A phyfician of Paris 
maintains, that the gout and other difeafe* which at- 
tack the patient in different partsf are owing to cer- 
tain worms which punfture the nerves, fometimes on 
one fide, and fometimes on another. He has not 
thought it enough to publifh his fyftem, but in a 
particular treatife has pointed out fpecific remedies, 
and among the reft mentions another fort of worms 
which, he fays, are an excellent antidote. He avers 
that they are to be found in plants and minerak, that 
they muft be extracted by means of water, and that 
after the patient has drunk of this water, the worms 
it contains will devour thofe which had produced 
his difeafe, and thus cure him. On this fubjed there 
is only one defidera^tum, and that is to know pre- 
dfely' what worms fo happily contribute to rid us of 
thofe that are fo noxious. This l^hyfician boafts of 
having obtained the fecr^t from a man who profeffed 
his art at Ifpahan. He afTures us that he has ftudied 
it with much care, and that after forty years of obfcr- 
vation he had reduced it to praftice, to the great re- 
lief of the afflifted. He adds that this univerfal me- 
decine has not only acquired a great reputation, by 
the marvellous effecis it has produced in many def- 
perate difeafe s ; but that this- precious treafure has 
coft him a million of livres. If we coniulc Borrel- 
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ios, we (hall be told that the itch proceeds from in- 
fers. A phyfician of* Breflaw refers to the fame 
caufe, the origin of the i^enereal difeafe. But let us 
-return to the French phyfician, and follow him m ^ 
the explanation he gives of the origin of ague. He 
lays it down as a principle that it ariles from a mi- 
iiute febrile animalcule which infinuates itfelf into 
the body, either by refpi ration or with the f )od : that 
fo long as it remains xjuiet, the per^m enjoys eafe: 
but no fooner does this plague awake, than the fits 
return, and end not till exhaufted with fatigue he falk 
. again into lethargy. It is the fame with measles, and 
fmall pox; both confift in a fermentation caufed by 
worms corrupting the whole mafs, of blood. Even 
the plague is not an exception from this doArine : it 
is maintained that this contagious difeafe take its o- 
tigin from the fame caufe, and that animalcules mul- 
tiplying to excefs in the au", neceflarily become a ge- 
neral poifon. 

Although this fyftem be countenanced by feveral 
phyficians, I confefs it. is with difficulty 1 fublcribe to 
it as a fettfed truth. I would rather take the fiiie of 
of the celebrated Kundmann, whofe words I fhall here 
ufe. ** What prodigies might we not expcdt to fee 
** happen from fiichan hypothefis! There muft then 
** infalUbly be worms of every different fpecies, and 
^* each dileafe would have itj own ; worms for fever, 
^* worms for the cramp ; worms for hyfttrics ; 
'•^ worms for flatulency, which probably would not 
^ refemble thofe for tumour, and which undoubted- 
^* ly woiild difcover themfeWes by the noifis they 
** would excite in the bowels ; worms for confump- 
^* tion, for apoplexy, for epilepfy, for madnefs, which 
^ I imagine (hould be exceedingly alert, if we may 
^* judge by the extravagancies they occafion ; and 
^* and laftly, how do we know but there may be 
ff Sfoims of every calibre, worms of eyery (hape, 
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** and of every difpofition ? This is truly a moft In- 
*' penious doftrine, pity it had not more folidity* 
^* For does it not confider human nature as a foetus 
*' on which worms operate difeafes as unhealthy mo- 
*' thers do on their children ? Perhaps it will be faid 
** that thefe worms caufe difeafes by the corrupted hu- 
^* mours they produce, or becaufethey attack or ii*. 
** jure our inteftines. But the bad tempierament of 
•* our humours alone, independent of worms, may 
•* furely produce ihe fame effefts, and may not this 
*• bad temperamcLt take place without being occa?- 
f* fioned by infers? Befides, of how many metx- 
** morphofes muft not thefe infedts be fufceptible ? h 
** is certain that they ought to change their figure ac- 
^* cording to the different changes that take place it| 
*' difeafes, and to the different events that m^y fol- 
** low from thofe that are ill cured. Further, I wifli 
** to know whether in the human body, worms be- 
*' get mdifptifition, or are the confequence of it. In 
** the laft cafe, the caufe of the indifpofition not be- 
*^ ing from worms, another fcaufe muft be fought ; 
** in the ftrft, ^11 difeafes would originate from in- 
*' fedion, which is not at all probable. For be- 
** fides that in fwallowing feveral forts of worm« 
^* each of which is preparing for the patient its own 
*' particular difeafe, he Ihould at the fame time !«• 
f* bour under apoplexy, confumption, tenia, fmali« 
. ^* pox, and a thoufand other evils which 1 need not 
•* name. I am not perhaps fingle in reprobating a 
** fyftem which I take to be the idea of a vifion- 
** ary, or of a quack, as defpicable in the eyes of an 
^< experienced phylician, as the very worms arc oil 
*^ which the fyftem is founded.'* 

Although I think in the fame manner with this au^ 
thor in general, 1 do not go fo far as to deny the pot 
fibility of finding worms in perfons afflifted with ab- 
(qefs^ measles, fmall pox, and other infe^ious dii^ 
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nfes. I know that cafes maybe brought agaioS: 
me, which do not admit of doubt, and I fhaii not 
raihiy contradift many learned men whofe experi- 
vmce win always entitle them to refpe£i:. The 
following fa£t happened, I may (ay, under my owa 
-eyes. A woman of Nordhaufcn, of a fanguine and 
choleric temperament, was at the age of eight and 
forty troubled with an abfcefs, formed on the hypo- 
:gaftric region, on the left fide, immediately under 
the ribs. A violent fever was fucceeded by gangrene 
and afterwards by palfy of the left leg. In this fi- 
tuation ihe appHed to Mr John David Plock, who 
-had formerly prafHfed furgery with Mr D. Cu^- 
TOU8 at Dantzick. On the 27th of Auguft 1734, u- 
pon opening the abfcefs he found he had cut thrcugk 
a worm ; he afterwards found other two. On the 
^8th he difcovered three more, and in the fpace 
of three weeks he cKtradted no lefs than nineteen^ 
Thefe worms perfeftly refembled thofe that are ea- 
•gcndered in the human inteftines. They were of tht 
thicknefs of a quill, four inches in lengthy and poin- 
fed at the extremities. What are we to conclude from 
-this fjaft ? Shall we fay that when worms are found 
in diieafed perfons, the difeafes are produced bf 
them ? By no means, I believe on the contrary, that 
a part muft be difeafed before worms can lodge them- 
fclves in it. Let me be allowed to explain myfelf 2 
Every naturalift knows that among flies there is a 
particular 6ne which lays its eggs in flefh, efpecially 
when beginning to turn putrid. The infcfts whca 
hatched arefmall, and are provided with a very Oiarp 
pointed inftrument, which though very tender, i| 
able to penetrate the ikin. Bodies fubjedl to the 
difeafes we are talking of are precifely fiich as 
they go in quell of. Attrafted by the fmell« 
•they ufe their inftrument to depofit their eggs, 
and as nothing is wanting there to the process 
pf hatching, either in refpeft of warmth or alimooity 
#^y ^ivc, grow and npurilh themfelves. Such is my 
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©pinion, of which however I am not fo tenacious u 
not to yield to more probable reafons. 

But I alfo belieye, that worms are aftuall^ the 
caufe of fome difeafes. Low and marfliy places are 
not wholcfomc, and whether we live |here, or accU 
<kntaUy fleep by the fide of (landing waters, we 
ought not to rely on the ftrength of our conftitution, 
cfpecially in warm weather. The ague, and feveral* 
ether difeafes will attack us fooner or later, occafion- 
cd, partly by worms generated in the mud, partly by 
vapours rifing from the water, and which we receive 
in refpiration. Thefe worms are of fuch extraordi- 
nary minutenefs, that a moderate degree of the fun's 
heat is fufHcient to raife them along with the vapour^ 
the parts of which are ftill heavier, than thofe they 
carry up with them. It is probable, that the difeafes 
which prevail in fuch places, originate from worms^ 
cfpecially as they are moft virulent in fummer, which/ 
is ihe feafon of infefts, and as they difappear in au- 
tumn, when thefe ceafe to live. But by what means 
do they thus prey on our conftitution ? Do they poU 
fon us by the acrimony of their falts, or do they a- 
bridge our days, by devouring the (olid parts of our 
frame? Here I honeftly confefs my ignorance, and 
without attempting to folve this difficulty, 1 (hall only 
infer the caufe from the cffeds, although the man- 
ner in which it operates, is to me, altogether a my- 
fiery* 

It is likewife undoubtedly dangerous to fwallow 
certain inftfts. 'I here is a fort of mildew, which is 
generally met with, at the bottom of the ftalk of 
red cabbage. 1 his grofs and fulphureous exhalatioa 
. is raifed by the heat of the fun, and nouri(hes worms, 
which are the more to be dreaded, as they are imper- 
ceptible to the eye, and, as they often get into the 
body, along with the food, by the carclelTnefs of 
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tbofe who prepare it. Fruits likewife are always fub* 
je£t to the attacks of a fpecies of fly, the eggs and 
poifon of which they conceal. Our rclifh lor this 
kind of food, prevents us from examining it with 
proper care, and we eat the bad, as well as the good, 
at the haxaid of a dyfentery. I confider this crud 
difeafc, as a neceffary confequence of intemperance, 
as it prevails only at the time when fruits are moft 
plentiful. Animal food, foiled with the excrement 
of flies, is Kkewife a moft pernicious aliment j and, 
if it is noxious to fwallow infefts in fubftance, along 
with our drink, it is unpardonably rafh to ufe fuch 
food, without having it perfedly purified from all 
malignity* 

I cannot omit to mention, the fatal efltfts produ- 
ced by worms upon children, and even upon adult 
perfons. Thefe worms are generated, either by a 
fpecies of ichneumon, which depofits them in difc 
ferent parts of the body, or they enter by means of 
every thing we eat or drink, and occafion dreadful 
changes. Either by pricking or gnawing the nerves 
and fibres, they produce gout, cramp, and in general, 
whatever is comprehended under the name of fpat 
modic contraftion. If they are lodged in the fto« 
mach,. they excite fometimes a falfe appetite, fome- 
times an excefllve loathing ; but generally great fick- 
nefs, palpitations, vomiting, cold fweats, fabtings, 
languor and fufFocation. If, on the other hand, they 
have got to the head, they are the caufe of megrim, 
fyncope and mania; in the throat, (hooting pains and 
naufea; in the urinary paflages, diabetes; in the 
ears, continual finging and pain ; in the noftrils, ex- 
treme itching, and perpetual inclination to fneeze ; 
in ftiort, they injure the complexion, by making the 
face pale and wan, and caufe, in the extremities of 
the body, alternate heat and cold : thefe accidents, ' 
however, are but rare j while other difcafes hardly 
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^tt foil to follow when worms get into the intcf* 
tines, for which reafon, it is proper to fay fome thing 
of th^t matter here, i am ready to confefs, that it 
is dificult to divine the origin of fuch infcfts. Tq 
fey that they are taken in by infpiration, by food or 
cbrink, or by eggs lying in our bowels, either becaufe 
thefe worms originated there> or for any other reafoa 
whatever, is to fay nothing, and each conje6lure i$ 
attended with more difficulties than proofs. Suppofe 
we fhould maintain, that thefe worms were introdu^ 
ced with the air, the queilion Would ftill remain c<y 
be anfwered, by what means were the feeds of them 
i|]iread iii the atmofphere ? why, amongjft mankind ia 
general, fome fhould be afflided with worms, whilt 
ethers are free ? and laftly, how it is poflible to con- 
ceive, that in every perfon, and every where, thefe 
infeds have always the fkme determinate form? 
Should the entrance of their eggs with our food be 
maintained, there arifes at once, a very natural objec^^ 
tion ; whence happens it, that there never has beea 
difcovered in nature, a worm, fimilar to thofe that 
infeft the human body? Befides, is it to be prefamed, 
that the ftomach is unable to dcftroy the eggs of 
thofe infeSs, when it can diforganize fubftances of 
the moft difficult digeftion ? I do not mean to enter 
into the fnbjeft, either to inveftigate the origin of 
thefe worms, or to develope their effeds when pro^ 
liuced. 

What IS not to be refuted, is, their exceflive mul- 
tiplication in fome perfons, who have voided vaft 
quantities of them, both by vomit and ftool. I (hall 
not mention diarrhea, tenefmus, (Unking breath, 
ilarting in fleep, bulimia, atrophy, &c. which are the 
leaft of the evils which thefe infefts fubjeft us to ; I 
ihall only mention fome difeafes, which either dired- 
ly or indireftly proceed from them. Some produce 
melancholy, tremblings, vertigo ; others cholic and 
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;adlhnia; many penetrate the vifcera,and threaten the 
patient with premature death ; but it is chiefly in 
violent fevers, th;at thefe guefts caufe the greateft 
diforders : As this is an acure difeafe, they throw the , 
patient into convulfions which threaten him with im- 
mediate defath. How many direful effeds of infeds 
in general might we not adduce, were we to coHeft 
what has been related ! Uladiflaus duke of Bohemia 
loft his Kfc by a fly, which, entering in at his throat, 
came out at the nape of his neck, and caufed an hae- 
morrhage, which nothing could ftop. Adolphus, 
count of Juliers, v>as purfued and killed by infefts 
of the fame kind. Pope Adrian IV. in drinking, 
£walloWed a fly, which ftopped iiji the paflage and 
(bffbcated bin^ 

The, Yenomous <jualitie8 of m?my infefts fpread 
through the air, and' on land, have often proved fa- 
tal, both to the timid and. the curious, to the prudent 
and to the rafli. It is true, that the j[;o}d climate^ 
which we irthabit, have this advantage, that infefts 
themfelves are not a poifon : It is only their fting, or 
their bite, which is noxious, and not till they are ir- 
ritated ; for then, their vital fpirits being violently a- 
gitated, there is generate4 a fermentation in ttieir 
humours, which thereby ccntrafi qualities, exceeding*- 
ly noxious to the bodies into which they are injefted. 
It has been obferved, that thefe animals are much 
■ more fierce in hot than iti temperate climates. The 
reafoB is evident , the fun ading with much more 
force in the one than in the other, and attrafting 
more earthy and fulphureous particles, infers acquire 
humours of a warmer, more pungent, and confe- 
^ently, of a more malignant quality* 

They communicate their venom in various way$ j 
fome, by a fort of exhalation from them, iafedl the 
gir, and tvhatever breathes in it : others inCmuate it 
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iqffo the parts they touch: others introduce it by 
means of their teeth ; others get into the body by 
the mouth. The cffeds they produce oh the human 
body, differ as mucH as the means by which they at- 
tack it are different. The pjoifon of fome ^ffeds the 
ifolids, that of others operates on the chyle ; in o- 
thers it interrupts the circulation of the humours, 
ftops up the pores, or caiifes other diforders, but theii* 
irenom, though different in different fpecies, has this 
in common, that it attacks the nervous and fibroui 
^arts, and there caufes violent contradions. 

The tarantula is an infeft remarjkable for the * ef- 
fefts produced by its vehom,.on thofe who are bitten 
by it, One dances and leaps, another flieds tears i 
Another fleeps inceflantly, another paffes the whole 
night, without clofing an eye : Oiie perfon will 
tremble through his whole rtembers, without being 
^ble to expedorafe or perfpire; another will grow; 
fond of a particular colour, and ^eve^ find himfelf 
(atisfied with looking at it. One perfon will divert 
himfelf with ' leaping inieffantly, or in "waving a 
fword ; one wiir delight in lookmg at a'glafs of wa- 
ter, which another cannot endure. One perfon will 
take pleafure in ^ lam^ decked with green, while bis 
companion will be in an extacy at the fight of a ba* 
fon of water, in which he will repeatedly plunge his 
arm or his head. Some are fo elevated with prided 
that they fpeak only in a high ftyle, while others fi- 
nifh their gambols ^)y: whining and lamentation: 
laftly, fome fall on the ground, and fight with feet 
ind hands, in a frightful i^anner. ' > 

Tt is common for infers to aflociate together in 
prodigious numbers fo as to compofe immenfe armies^ 
^nd to ma^ all at once aii irruption into a.country, 
whither they bring , famine and epidemic itifeafes. 
] repeat ir^ ,that I ap ^ptpf the opiniwi* of thofe who 
' ' ^ ' '' • ' • \ V • ; ^maimaui 
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^klntatn that the plague is owing to indifpoiition in 
the human body, caufed by worms ; yet I do not 
deny but that a vaft quantity of infeds may give 
rife to the plague or other fimilar difeafes. Hifto- 
ry is full of fucb relations, and, as able philofophers 
have found the thing probable, I confider it as very 
poffible. Indeed, when that innumerable multitude 
of enemies has perifted and covered the earth with 
carcafcs, it is natural to fuppofe that there will iffue 
from them ceYtain volatile particles which being dif- 
perfed through the air, enter into our bodies by ret 
]>traticm, knd difturb their economy. 



CHAP. HI. 

Op TftB IKJtJRlES WHICH InSECTS CAUSB TO O- 
tHER ANIMALS. 



INSECTS do not only make war on other infefts, a^ 
%€ fee thofe that are moll ufeful to man/uch as bees, 
preyed upon by waff)S and hornets, but cattle are alfo 
expofed to thiieir afTauIts. IncefTantly attacked by 
thefe infatiable creatures, the larger animals receive 
wounds from their fting, whidh penetrate to the blood* 
Some attach themfelves to the orifice of the wound 
and fuck the liquor which dillils from it ; others are 
not content with a fmgle fting, but inflid the wound, 
feveral times. * Such is that fort of fly whofe dart is- 
ilrong enough to pierce the fkin of thefe ajiimals. 
There it introduces its eggs, which caufe thofe ftrange 
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tumours formerly fupppfed, by fuperftition^ ta be C^ 
effed of forcery. 

Beafis likewife noorifh in their bowels infe&s of^ 
feveral forts. Few people are ignorant that horfe» 
which feed in meadows fwallow worms while they 
brouzc the grafs* Thefe pretty much refemble the 
feed of a gourd, except that their body is tnterfe£k- 
ed with rings by ti^hich they can (horten or extend 
themfeives : they attach ih^mfelves (Irongly to the 
fuperior orifice of the ftomacb of the animal» and 
move, only to mix ' with the aliment. Dogs, be<» 
fides thefe gourd-lhaped worms, have likewife ano- 
ther kind, which are fo flender, that a great number 
of Aem together have the appearance of a clue of 
thread. Cattle in general are veiy much affected by 
worms; they lofe their flefh, and often die in fpitc of 
the mofl: efficacious reraediei(. Another poifon con* 
cealed under the grafs, is a fort of bug called Bupef- 
tris by Pliny, which makes the body of (he animal 
^wallowing it fweli till it burft. lb avoid repetition, 
I (hall not here mention any thing of the diieaies 
which leeches caufe in animals when fwallowed vtitb 
their drink ; and I fbaU c<H>clude with obferving that 
the mortality in fheep, a circumflance fo intereiling 
to the proprietor and to the fliepherd, and whiclk 
too often deceives the vigilance of the one, and the 
Ikill of the other, proceeds moft frequently from in-* 
feds which devour the liver of thefe animals to fuch 
a ^egretj that the deftrudion of that part neceiiariiy 
caufes th^ death of the animah 

CHAP. IV. 
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The devastations made by Insects are so. 
many marks .of the power, the justice^ 
trie wisdom, and even of the goodn£b3^ 
cw God. 



Of all the fefleftibns I have hitherto macle, rione 
have been aimed fo much at atheifm as thofe I pro- 
pofe to introduce in this chapter. I do not doubt 
but I (hall offend its partisans ; but if they will for a 
Kttle unloofe the bandage with which they voluntari- 
ly blind themfelves» and deign for a moment to 
hear me without prejudice, I do not defpair of fliew- 
ing them truths which they have hitherto been ig- 
norant of. I know that truths are odious to them^ 
and thatt with them obftinacy is fet againft reafonj 
however 1 flfiall venture to fpeak to ihem in its fav- 
duf. Thofe who acknowledge the Scripture as a 
book containing the facred depofit of the word of 
God are (truck with admiration at the thought of the 
prodigious number of animals -^ which the power of 
God collefted in the ark. The infidel laughs at this 
and treats it is a fable : but he does not confider that 
things equally furprifing happen every day under our 
eyes : dp we not fee for inftance, that certain kinds 
of infefts, after having collefted in myriads, fome- 
times pafs over feas, and caufe famine and defoliation 
in diflant lands ? What principle leads them thither ? 
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is it rcafon or inftinfl ? Be it cither tlie one or the 
other, 1 alk the atheift from whence they have re- 
ceived it ? If he proceeds ftcp by ftep it is impoffible 
but he mud remount to the fupreme caufe, whence 
this principle, whatever it may be, originally derives 
its own exiftence, But let us go a little farther; thefe 
infefts, noiwithftanding their feeble confUtution,' car- 
ry their depredations into i country affording but a 
nioderatd hatveft, while they fpare another which 
|)romifed them ^ much more abundant foil/ _ What 
is the taiife of this eleffipn ? Is it determined by 
judgenient; or by chance ? Neither one nor the 6- 
ther caii be attributed to infefts, becatife they are in- 
capable of judgement; and becaufe they a£t only 
from a caiife deterriiinate and neteffary. But once 
more, what is that caiife ? It is that which hath 
beftowed exiftence on all beings vifible and invilible t 
it is God according to the man of reafon ; it is chance 
accofding to the atheift. I wifh much th^c one df 
thofe fublime geniiifes who doubt, of every things fe- 
iei^ of their own exiftence^ Would tell me what is 
chance. *lt is nothing but a name devoid of fenfe,; 
a word fignifying ncrthing, a term to cover ignorance, 
a chimerical being to which is attributed what be- 
longs -folely to the powerful Archited of .the umverfe* 
AtheiPwS accufe us of weaknefs; but have we not 
greater reafon in this cafe to treat them as madmen, 
who 4dopt the doubtful for the probable, faiihood 
for truths impoffibility for reality r Is it then degrs^* 
ding to acknowledge a God ? Is it dangerous ta 
ferve him? Is it diflionourable to humanity to be- 
lieve that he is the creator of mankind? Is it to defpoit 
ourfetves of our rights to confefs that we are indebt- 
ed to him for 6very thing ? Is it to rank ourfeIvc» 
with the brutes tQ allow that it is he who has form- 
ed them ? It is the province of reafon to ahfwcf 
thefe queftions ; and if I appeal to confciencej iet 
miftaken, if it ^ould not aeclarei openly tlhat ihe 
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pounds infli£ted on us by iofefls eiiher on our bodies 
or on the goods we poffefs, proceed from an Al- 
mighty hand which knows when to ftrike, and 
which cures when it fees fit. What a ihame i» 
it for man that the viteft animals of the earth 
fliould teach him to remember God, and to refpeftbis 
power! 

The juftice of the fupreme being difplays itfelf in 
the punifliment of the crimes of a whole nation. Ho 
excites againft them voracious enemies which fwaU 
low up all expectations from the fruits of the earth. 
'I'his is founded on the authority of Scripture. A- 
mong other malediftions with which the deity threat-. 
iied the Ifraelites if they difobeyed his voice, this is not 
one of the leaft; Deut. xxviii. 38; '^ Thou fhalt carry 
much feed out into the field, but {halt; gather little in ; 
for the locuft (hall confum^ it." Such in efieft Was 
the inftrument he made ufe of to punilh the iniqui- 
ties of that people. Ioel i. 5. " The locuft hath 
eaten what the palmer- worm hath left ; and that 
which the locuft hath left, hath the canker-worm ea- 
ten ; and that which the canker worm hath left, bath 
the caterpillar eaten.*' This chaftifement was as real as 
the threat had been pofitive : but as fatnine aws^ited 
the crime, plenty fucceeded repentance ; Ioel ii. 25. 
a6. *' I will reftore to you the years that the locufl; 
hath eaten, the canker worm and the caterpillar an4 
the palmer-worm, my great army which I fern among 
you. And ye ftiall eat in plenty.*' Of the different 
plagues with which God vifited the /ews, this was a!-- 
ways one of the moft confiderable. When the armies 
and the chiefs trangreffed his commands, hefent a- 
gainft them a hoft of foes which human power was 
totally unable to rcfift. " 1 have fmitten you with 
blafting and mildew ; when your gardens and your ' 
vineyards, and your figtrees, and your olive trees in- 
creiafedtbe palmer* worm dei'dbisd them* Amos iv. 0. 

Digitized by LjQOQIC 



f4«^ IMSECFO- 

The Jewifh nation is not the only one ^ich have 
been perfecuted by infers ; their ravages have often 
allonifhed and defolated the countriespf the heathen^ 
After diligently fearching into the nature and rea- 
fbn of fuch phenomena, nothing appear more 
probable, rhan to attribute the caufe of them to the 
anther of the Gods. This fentiment ought to make 
atheifts fufpeft themfelves ; the more fo, as without 
the aid of Scripture, without any motive of intereft, 
without any propenfion but that of the heart,without 
any lic^his but thofe afforded by their own minds, 
thefe Pagans acknowledged the exiftence of a Deity 
in whom refides the fupreme right to chaftife vice, 
and to reward virtue. 

If we examine attentively what we fuffer from la- 
fbfts, far from finding any thing to blame in the con- 
dud of the Supreme Being, to whom we owe obe- 
dience, we fhall find nothing but ftriking inftances of 
' infinite wifdom. The very fear whi^h thefe animals 
infpire us with has its ufes ; it ferves to make u$ 
more attentive, more prudent, more careful. They 
oblige the gardener fo provide the proper means for 
preferving the preciQus fruits of his care and, toil. 
Vermin excite us to the cleanliiiefs of our perfons ; 
the fpider to that of our houfes j and the moth to 
that of our furnkure and dothes« Befides, by a mar- 
vellous difpofition of Providence, there is not an in- 
fed on the face of the earth whofe poifon has the 
lame degree of ftrength on creatures in general ; 
that i.s, it does not affed all bodies equally as it af- 
fefts forae. The caterpillar and fpider may be fatal 
to man, while they not only prove delicate morfels to 
many birds, but even fpecific remedies againft their 
difeafes ; fo that it may with truth be (aid that ibme 
things which, are poifon to one animal become falu« 
tary to others. The Tule is not even general in the 
human fpecies. There are inftances^ of people who 
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tave loft their life by having had th£ misfortune to 
fWallow infects which others have eaten from a ca- 
pricious tafte without feeling the fmalleft inconve-- 
nience. Such is the profound wifdom of the Creator, 
l^ho hath introduced into this lower world fuch ad- 
mirable order, that the fame thing which tends to the 
, prejudice of one contributes to the advantage and 
happinefs of anothen 

Laftly, the goodnefs of the firft mover is confpi- 
(cuous in the bounds which he has prefcribed to th6 
life of thofe infeds which are dangerous to us. By 
limiting their duration to a few months, or a few 
days he has been careful for our peace, as well as 
for our neceffities. For who doubts that infle^id of 
momentary evils we would have been fubjecl to per- 
petual torments, had thefe animals been generated 
with us, if they attended us during life, and had 
furvived us or our defcendants ? Onejnfeft which . 
Commits depredations can a£l only in a certain time; 
another which would eat inceffantly is obliged to wait 
till night before it can appeafe its hunger ; a third 
feeks its fubfiftance during the day t but wheii night 
comes it can neither find nor devour any things. 
What would be the confequence could all thefe vo- 
racious infeds fatisfy their hunger at all times and itt 
all place%? And if they can give us pain, many me- 
thods concur to defend us from them, dr to prevent 
their hurticg us beyond a certain degree. The open- 
ings of the ears, and of the noftrils^ for inftance, have 
their natural means of defepcc. The one is covered 
with a ikiti, and furniflied with fmall glands, which 
^ exude a bitter fubftance, difagreeable to infefts: the 
bthers are furniflied with hairsj which crofs^ and form 
a fort of barrier, to defend the entrance. Let us add 
to this, that all countries are not equally favourable 
to infefts. There are fome, in which they rather 
languiih than live > Ibme, which do not feem at all 
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made far them, fending forth vapoiirsf, which arc atv 
folutely noxious to tfiem. Even in their favourite regi- 
ons, they are not protefttd froni many dangers which 
threaten them. Wind, rain and moifture weaken artd 
kill ihem, when in their greateft ftrcngth ; fometimeS 
the North wind and froft furprife them in the, midft 
of warm weather, or before they have had time 16 
fortify themfelves againft the appJ'oach of wintet. 
Some vegetables are prejudicial to them, certain ani- 
mals feed on them, and one fpecies/of infed fome- 
tiraes hinders another from multiplying. On tht 
earth the fpider eats thfe fly, and the chafer the gnat; ' 
in the water, the crab devours the l^ech ; on th6 
furface of rivulets, the trout feizes the fiy ; in the 
fields and about towns, the fwallow clears the grana- 
^aries and farm yards ; the torn-tit the gardens ; tht 
fparrow and the wagtail, the lower grouilds. The 
Lizard and the Chameleon likcwife live on infefts. 
Who is there that will not acknowledge in all thefe 
particulars, an over-ruljng providence?^ Who is therfe 
who will not look up to the exillence of a firft caufe^ 
who hath aranged all things with fuch order and 
goodnefs, that while fo many infefts are of fuch rea^ 
advantage to us, fo ma^y different animals, and e- 
ven inftfts concur in pr'-vcnting the exceffivc mul* 
tipHcatir.n of th fe which might hurt us, fo that 
in every view, the good overbalances the evil ? 
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CHAP. V. 

, Of the PROPEJiL MEANS QF^ EXT^iRMlN^TINp 

Insects. 



^^E have feen, in the prejceding ChapiTer, obvious 
traces of the wile conduft of the Deity in the crea- 
tion and government of this world. Some others 
jremain to be pointed put in the prefent. The fiacuU 
,ty which God has beftowed oi^ man, of contriving 
ijiflferent means of defence ag^ipfl: the injuries caufecj 
J>y infefts, is one very evident mark of his beneficence. 
Nature is a fchool j but how few people incline to 
fludy at it ! We wilh ourfelves enriched by its trea^- 
/\ires, we wifh to be ignorant of no myftery which it 
teaches; but no fooner do we encounter its diffi- 
culties, than we turn our back and refufe to return. 
One is difcouraged on the road, indolence prevent? 
others from fetting out. Far from attempting to 
gain the fource by a glorious but difficult road, we 
jturn afide, and content ourfelves with foplifh fancies^ 
•which abfurd* cuftom only hath fanitioned. And in- 
.ideed we are at this day ftill almoft in th^ dark with 
regard to thofe means by which we may deliver our- 
felves from the depredations of infefts. In the 
Church of Rome, recourfe has been had to different 
cxorcifms, other people have fabricated amulets and 
talifmans to which great virtues have been attribu- 
ted. 

Ifif ? Wh^tpver 
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Whatever credit thefe means may have gained 
y^ith the people, they are far from having the effic^- 
' cy of prayer, or the worth of the remedies I am a- 
bout to pfefcribe. It is true, that it is impoflible to- 
tally to exterminate infefts, both becaufe their num- 
ber is too great, and becaufe it augments at every in- 
ftant, by the rapfdity with which they multiply.— r 
However, we ought not to defpair of finding the 
means of reducing them in number, or of preventr 
ing their C2^ceffive mviltiplication. • There are fevcral 
ways of preventing their increafe ; the eafieft and 
inoft natural, in my opinion, are the following. By 
iprcading on the ground, afhes mixed with pigeon's 
or goat's dungs not only infef^s newly come forthi * 
Dut thofe about to be hatched, are deftroyed. To 
take advantage of the time before infefts depofit their 
eggs, is likewife a very fure way. B.y deftroying the 
pld ones, we rid ourfelves of the geiveration they 
would have produced ; s^nd, we thus perform in an 
inftant, what we would not fail to have been employ- 
ed in during the whole courfe of a year. But fhould 
the fe?ifon anticipate pur intentibns, we muft feek 
their nefts in the furrows and clefts of trees. Iq 
truth, the induftry of infeds, Jn choofing places^ iq 
which their brood may be in fafety, makes it impof- 
fible but fonie of them muft efqape our fearch. They 
Jiide their eggs, fometimcs under the earth, fometimes 
under the bark of trees, fometimes in walls ; but, if 
in one prpvince, the country pepple would ufe ftra- 
tagems on their part, it is certain they would enfure 
that profit, of which they are often fru(lrated.~ 
There are fome hulbandmen who plough their 
grounds in autumn, as foon as the cold begins to be 
lelt. The praflice is a good one } for the plough, 
in opening the foil, throws the eggs of grafshcppers 
^nd locufts, and other infefts on the furface, where 
they perifli either with the froft, or by rains, or thej 
ir? eateiji by the birds^ Wp cannot defend frutr- 
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trees from the tavages of caterpillars, better than by 
carefblly pruning them. By this they acquire much 
niore fap ; and, as thefe infeflts are not fond of a too 
abundant juice, they feek elfewhere a food more to 
their tafte. If the approach of winter obliges them 
to gather together iii the nefts which they form at 
the extremities of the branches, they mult be takeq 
off, before the fpring has made any progrefs. 

It is poffible that thefe means may not be . praSiT 
cable at all times ; but then, other ftratagems muft 
be fallen upon, to ftifle the evil in its birth. If ca- 
terpillars, ants, and other infers rbam over the 
ground, and have not yet got upon the trees they arft 
in fearch of, a ftratum of afbes or of chalk mutt be 
laid at the bottom, which will obftrudt their paffage. 
I believe this to be infallible ; for J^efidcs, that they 
are enemies to all conftraint, they would be lb embar- 
raffed by thefe fubftances, that they would not be 
able to difengage themfelves. Twifted draw, clay, 
wool and cotton, are likewife fuccefsful obitacles to 
their afcent. Circles of them are put round the 
ftem of the tree, and, if a little refinous fubftance i% 
iidded to them, the tree will be out of danger. Let n$' 
change the-cafe, and fuppofe that infefts have alrea?' 
dy got upon the trees, plants, and bufhes, the han4 
mult then be employed. But, there are fome times 
when this is done with greater fuccefs than at others, 
as in the morning, the evening, and during rain* 
Thefe times are preferable to any other part of the 
day, becaufe coolnefs and humidity caufe infeSs to 
colled together, and then they form heaps, which 
may be crufiied at once. If, moreover, they have 
gained. the top, and that the height prevents their 
being reached with the hand, the tree muft be flia- 
ken, or a pole, with rags at the end of it, employe4 
to fweep them off. But expedients muft be fuggeft- 
ed by circumftances. There is Apt a cafe, in whicti ' 
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the induftry of man may not^ remedy, in whole, or 

in parr, the injuries fuftained from infers. Som^ 

put honey in water, and place bottles^ filled wuh the 

mixture, indifferent places : others pirt hollow vef-^ 

fels, fmooth, and varnifhed on the infide, among their 

. heaps of fruit and corn. Thefe baits have the hap- 

pieft tSt&s ; the firft leads infefts to drown thenii. 

ielves ; the fecond entices them to a precipice^ ovey 

which they fall into the veffel, and then may be 

thrown into the fire, or into boiling water. Another 

fn^e, the fuccefs of which is not le(s happy, for fe- 

oiring fruit-trees, is, to lay the trunk over with glu^ 

The mod common artifice, made ufe of againft lo* 

cufts, is XQ dig a ditch in the ground, a yard ixj 

breadth, and as much in depth. A iiumber of perr 

ions are then fet to ftrike the ground from right tp 

ieft, and continue to drive them, till they fall int9 

the ditch, which is then filled up. The mod propcf 

time for this experiment, is the period before they 

have got wings, or when thefe are too much wetted 

iwith the dew to be uled ; otherwife, they would takg 

fiight and render the labour ineffectual. 

Freih ftraw, often renewed in a bed, is another 
fecret againft fleas, which every body knows, and ha^ 
an inteieft in praftifing for their own repofe : how- 
ever, it is right to mention, that no perfeft tranquil* 
lity can be expected, while thefe are allowed to coij,- 
ceal themfelves in rough boards. The dverfion they 
have for certain things, is a circumftance which be* 
trays them, and furniflies us with arms for their ruin; 
as for that of other infeCls. The greater part hate 
fmoke ; and therefore, no fooner feel it, th;an they 
fly, or are fuffocated, when they cannot avoid it ij;i 
time. It is therefore probav>le, that fumigation is 
fioxious to them, efpecially, if, among the burnt 
matters, there are any fubftances whofe fmell is di(- 
agreeable to them j fuch as amber, orpiment, fulphr 
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UT, coriander, black cumin, fcabious, garlick, worm- 
wood, bdellium, galbanum, myrrh, ftorax, incenfe, 
owls feathers, bats dung, hair, horns of quadrupeds, 
and a number of other things of this nature. We 
can alfo deftroy or drive away infeds, by watering 
the places where they are found, with quick- lime, 
fait diffolved in water, with dwarf elder, coloquinti- 
da, cumin, rue, and other bitter plants boiled j or, 
with the gall of an ox, diffolved in water. Befides 
fumigation and watering, there are poifons which kill 
mfefts, fuch as arfenic, orpiaient, hellebore and pep- 
per prepared with common water or milk. Fire and 
ivater are of themfelves afliftances as fpeedy as infal- 
lible. To inundate meadows for eight and forty 
hours, will certainly deftroy the ants that infeft it. 
Boiling water, poured into their holes, not only de^ 
ftroys their magazines, but their young. Fire nrafl 
be applied at the proper time, that is, when lo- 
Cufts and other infefts are ftill in their unwinged 
ftate ; then ftraw laid on the ground, and fet on fire, 
Vill effefkually deftroy them. Gun powder may be 
ufed againft flies, by being put into a piftol, without 
ramming it, and difcharging the piftol, when the fires 
are collefted on fome fugar, fpread on purpofe, or it 
may be mixed wiih bruifed fugar, and ftrowcd in a . 
line, and then fet fire to ; but as thefe methods may 
be attended with fome danger, they are to be ufed , 
iK^ith caution. 

We have mentioned above, the wounds inflifted on 
mari and other animals, by different forts of infefts ; 
•We come now to the proper means of curing them* 
It often happens, that what caufes the difeafe, affords 
the remedy, and thus, one infect fornetimes cures, the 
wound made by another, either by cruftiing it, and ap- 
plying it to the part affeded, or by anointing the part 
with olive oil, in which a number of the fame fpecics 
has been iixfufed. Mud may alfo be ufed as a cata- 

plafm 
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plafm, cfpecially when the /wound is recent; aft^^ 
though it may not have the power of effe£ting a ra- 
dical cure, yet it may moderate the heat of xhe part, 
and fo prevent inflammation. Some rather chufe 
bruifed herbs, fuch as laurel leaves, thyme, favory* 
marjoram, rue, and other aromatic plants ; others 
prefer urine, with which they carefully bathe the 
wounds 

Mercury is of fingular effeft, not only for per- 
sons troubled with verinin, but for thofe whofe fldn^ 
flefli and bowels are affefted. This metal is prepared 
in three different ways ; boiled in water, it ferves as 
an apozem ; mi^ed with topical remedies, as an un-^ 
guent ; with purgatives, it becomes phyfic ; and in 
whatever wa) it is uied, it always produces the defi* 
red effcft. Another way of curing the fame difeafe^ 
is, to make a decoftion of garlic, fGordium,lavenderi 
laurel berries, and tamarind leaves, in which the bo- 
dy or parts affefted are bathed, A balfam, compo* 
fed of oil of fpikenard and laurel, of hellebore and 

' flowers of fulpHur may be fubftiiuted for the former. 
To ^.ve them additional ftrength, little bags, filled 
Vfith faffron, may be worn under the, armpits, or 
camphor may be applied to the pit of the ftomach, 
not forgetting a frequent change of linen, which has 
paffed through a folution of fait or fea-w^ater. For 
vermin, which inteft thofe parts which it is indecent 

. to name, the lliorteft and moft tolerable w^y is, to 
to ufe a balfam, made of the juice of wormwood* of 
fcabious, aloes, quick filver, fulphur, oil of tobacco, 
and dulcified mercury. For internal remedies, I ad- 
\ife the tflence of myrrh, or the tinfture of antimo- 
ny, correfted with the cream of tartar, fpirit of hartf- 
horn, elixir proprietatis, eflcnce of centaury, and in 
fliortj all thofe medecines, in which mercury is im .in- 
gredient. There are other infers, which are very 
froubkfome, becaufe they appear under the fkin of 

children. 
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4^i1dreii, in the *form of thick and (hprt hairs or 
bridles, and fo cannot be got out, without irritating 
them. They are difcovered, and the child cured, by 
rubbing his back oppofite to a warm ftove, or in a 
bath of hop.ey apd garlic. The iofefits com^ forth 
along with the fweat, atid it is then eafy to fcrape 
them off whh a I^nife, or a x:ru(t of bread, as fooqt 
^ they ftiew their head. Seine, inftead of this 
bath, put che children as far as the neck into a lee^ 
in which the dung of fowls has been boiled,and allow- 
ing them to fweat,while they excite the infefts to come 
put, by rubbing them with their hgnd dipt in honey .^ 
As foon as thiey ar^ feen, they arte fcraped off as bei. 
ford, and this mud be continued two or three days^ 
tiH' no more appear. During this procefs, it is ad- 
vantageous to givje the patient a doCe of tinfture of 
;mtiipony, pr effence of myrrh, and to wafli him in 
v^ater, in which wormwood h^s b^en fleeped, ^nd a 
fuitable quantity of abe^« 

It is cuftomary to extirpate worms from the in*, 
teftines, by various forts of bitter herbs. The moft 
in ufe arc the leffer centaury, camomile, marfli tre* 
ifoil, feverfew afid rue ;. thefe are boiled in water, and 
the decodion drunk for lome timjs. Things that are 
fweet, prove equally efficacious with thofe that are 
Htter, provided they be accompanied with worm- 
feed, or iafufed in hydromel, or enclofed in aA apple, 
a psar, a peach, in prunes, or any thing elfe that 
f:hildren are fond of. it they difcover repug- 
nance or difguft, and refufe to fwallow th^fe, they ar« 
|*jubbed on them about the navel, and the fri£Uon 
ierves for what ought to have been taken internally. 
All forts of oil, however, do not anfwer tMs purpofe; 
^ey mud be^fuch as have a ftrong fmeil, and are of 
a glutinous aqd bituminous quality, for example^ 
petfpleum, oil of amber, and ali thofe which exude 
^m the juniper, the birch, the bos^, or the hazel 

li tree. , 
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free. Such things as have a (Irong tafle, are like^ 
Vnfe commended, that is, all in which a fait prevails, 
. ^ecaufe its acrid nature difagrees with the worm^and 
bbliges it to leave the body. For this reafon, I would 
propofe fa!t-petre, and' faUammoniac; and mineral 
waters, both cold and hot. The common people arc 
iiot ignorant of the ufis of thcfe. People who inha- 
bit, the fea coafts, give their children fea water to 
drink, and thofe who live inland, cure them with wa- 
ttr ufcd in. the refining of fait. Neither would I re- 
jed the vitriolic falts obtained from metals, fuch as 
fal martis^ and lunar cryftals. Orange and lemon 
juice, fpirit of vitriol, fpirit of falt-petre, and clyiTus 
of antimony, 2xt beyond every thing in putrid fevers, 
proceeding from^v^onns 2 but the dofe muft be cau* 
tioufly prefcribcd, as the too great acidity^ of thcfe 
remedies would convert the chyle into a folid fub- 
ilance. The rifque of miftaking, with regard td 
children at the breaft, obliges me to warn againft the 
confequences ; for whatever the proportion might be, 
it would not fail to coagulate the milk on tbdr. fto- 
inach. Hartfhorn, fal aihmoniac, and other volatile 
fpirits have likewife the properties of a vermifuge. 
The fame may be faid of aftringents : various expe- 
riments on tea, the rind of the pom^graniMe, and 
root of the mulberry haVe long ago brought them' 
into ^^epute. Purgatives, likewife, ought not to be 
reje£tcd, provided they be accompanied with turbeth 
or jalap, and that care U taken to prepare the pati- 
ent by fui table medecines* If opium be thought 
proper, or other anodynes, 1 would ftrongly recom^ 
mend caution, for in/lead of a cure^ the confequence 
flight be a £eVen 

"When worms have got into the ftomach, we 
fhould not only proceed m the manner direded a-' 
bove, but they muft be attrafted towards the lower 
inteftincs, by injections of honey and milk, Dulcii 
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iicd mercury is, in this cafe, confidered as the priiw 
fpecific ; bur, in the ufe of it, two things muft be at^ 
tetided to, with great care : Firft, not to give it in the 
/ form of powider, or in too great quantity ;— 
Secondly, to abftain from it« when the duodenuaft 
is furcharged with acrimony. In tay opinion^ 
it would be beft to prefcribe it in the form of aa 
ele&iiary, or rather in troches, which feems to be the 
fafeid way. But the phyfician muft judge, and pre^ 
fcribe for hh patients, according to their age, their 
ftrength and conftitution : he muft find the means of 
fpeedily difcharging thofe worms which he hals been 
jfuccefsrul in deftroying, left they become more pre- 
judicial after their death, than they Were i^hen aUve. 

The poifon of infe£ts is cured with the aiHftance 
of antidotes. If any external part is^ afield, territ 
iigillata may be applied, root of gentian, and angeli* 
ba, leaves of carduus bensdidlus, fage, rue, jumper 
berries, oil of citron, ferpent ftonc, fiorpion, tsu'antu- 
ia, and other venomous infers, provided they zrt 
bruifed. Thefe ate fo many emollients and aperi« 
tives, but which would not be fufficient for any in- 
ternal part. Whether the poifon of an infeft, which 
has been fwallowed^ refides in the ftomach^ or has 
already mixed with the maii of blood, there is a ne^ 
ceftity for counterpoifons, as adive and efie&ual ; 
fuch as the gloflfopetra^ cinnabar, oil of ahnonds^ 
inallowS) and wormwood, gentian wine, milk, butter* 
lard, viper's flefh^ oil of fcorpions, &c. 

Of antidotes in general, none appears to tne fo fin- 
gular^ as that for the bite of the tarantula. It con^ 
fifts not in the fympathy of animals, nor ih the , 
ftrength of metaU, nor in the quinteflfence of tege- » 
tables : it is in mufic alone that it muft be fought^ 
It has fo much influence on the affeded peribns, thaet 
it puts all their fluggifh ihembets in motion, fo that 
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Ihcygctupand dance till they put thctnfeh^es ini9 
a profoulid fwe^t ^ and then fall down in a tethargv. 
The pet^irarion continued, during this ftate of rdwy 
-which frees the body from the poifon diffufed thro' 
k. Another Angularity ky that the fame air does 
Dot always prodoce the fame efFe£k; various kinds muft 
be tried, till one firited to the quality of the poifon is 
found 5 there fs, however^ one favxHirite air, which is 
agreeabie to almoft all the patients ; if is caHed, by 
the Italians, /* Aria Turchefia. Neither is the fame 
kiftrument of muiic always ufed, one patient deOring 
the tambour, another the ftute, the hautboy, the 
karp, the violin, &cv and each dances and agitates 
binffelfytiH th^iir^ngtbof the poifon is evaporated 
by the violence ^f the motion. The difference of 
fymptoms obfervable iix different patients, is obfenr- 
able in the tarantulas themfelves. They are of varr* 
OU6 colours, and vrhen taken, they are placed on thin 
boards, laid over a veffel of water. At the found of 
a mufical iuftrutnent, fome are feen to leq), others 
remain at reft, according to the difference of thdr 
temperament.^ 

Befofe cofitfudfng^ this cftiaptet, I have td mentioil 
one or two other methods of deftroying flies. Re- 
guiu^ of arfenic is a moft deadly poifon to them^ 
and the , ufe of it could not be fufficiently recom- 
mended, if it were 'poffible to expert the neceffa'ry 
attention from thofe employed in preparing it ; but, 
the careleffnefs of mod people^- makes me aknofl in^^ 
clined to decry this method, notwithftanding its fuc^ 
cefs, I leave it, therefore, to the prudence of ihdfe 
"who are acquainted with its efie^s, and who are cau^ 
tk)us in trying the 'experiment, to provide for the 
fafety of themfelves and their families. This poifon 
Is given to flies in a cup, or in earthen vefl[els made 
en purpofe^ 
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th 1^35 appeared an anonymous work containing 
the defcription of an apparatus for d^ftroying fleas*. 
In 1729 was publiihed the third edition of a cu^ 
tious work on a fort of trap for thefe infeds. The 
reader may conftit thefe works, and profit from th* 
teceipt of Dr Southall an Englifhman, who acknow- 
fedgeshis having got it from a negro. This receipt 
has the iinguiar effeft of attrafting the whole^ fleas 
in a houfe to tiie lame fpot where their death awaits 
them. 



C H A P- VL 
Op the improper use of Insects in the affairs 

OF LIFE. 



W^HEii mankind neglefk to make a good ufe of 
reafon, and give themfelves up to vain and chime« 
fical fpeculation, there is nothing in nature which 
they may not pervert into a fource of delufion. 
tvery objeft however which we behold is diftindly 
marked with its own peculiar charaftcr which 
cannot be miftaken unlefs we willingly deceive 
ourfelvcs. This is the cafe of thofe perfons 
who prefume to look into futurity, and who ap- 
ply things to other ufes, than thofe for which God 
intended them. Matthiolus tells us that every galL 
that grows on the oak, if it has not a hole in it,, 
does without exception contain either a fly, or a fpi^t. 
der or a worm } that the firfl; foretokens war, th^ 
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fecond peftilence, and the third famine. The nig^ 
for prediding future events is carried (lill farther i 
other vifionaries combine the events of the former 
|>rophecy and aiTert that a fwarm of locufts is a cer- 
tain fign, that the country will be aiBided with 
thefe, three fcoiirgesat one and the fame tinie. Nay 
we have feen people mad enough to maintain that 
they have read on the wings of thefe infiK^b charac- 
ters* figniiicant of the above predidions. Ignorance 
and learning haVe both contributed to the delpfioo^ 
there is hardly any thing in life, which does not give 
notice of fomething good or bad about to happen. 
Among our domeftic infe£ts there is one that gnawil 
and beats with fo much regularity, that it imitates 
the beating of a watch, stnd has accordingly got the 
name of the death-watch, becaufe when it is heard 
fome foolifli people believe that the death of foine 
perfon in the fanllly will foon happen. To confirm 
fuch predidions, examples are produced ; but what 
reliance can he had on proofs fo ill founded ? When 
two things happen in fucceilion who hath told us 
that God meant to pointy out by the peculiarities of 
the one, the circiimftances that would accompany 
the bthtt ? There have been years in which thofe 
infers have exceffively abounded, which arc confid- 
ered as. ominous, but which however have neithef 
produced war, nor famine, lior peftilence nor onu- 
fual mortality. Thefe accidents may have occurred a[ 
long time afterwards^ but CQuId not therefore be the 
tonfequence of thofe pretended indications. MsLUf 

Seople will forego notliing of their prejudices, but ob- 
inately maintain that this cfFeft flows from the caufef 
they attribute it to ; b\it ho^^ will they demonftrate' 
the connection ? How will they perfuade us that 
thofe infefts which appear in one coimtry have beeri. 
the forerunners of calamity in another ? The world 
is a great theatre where the fcene is perpetually occii- 
pied by fimilar tragedies j fo that no time perhaps^ 

will 
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yill ever occdr in which fome ftate wiU not be thd 
place of adion* Thus fuperftition can never want a ^ 
pretext ; it will always find means either of ptedid« 
ing truly or of excufing i(s miitakes. 

Merchants likewife make a bad ufe of infefts in 
commerce. We know in what eftimation cochineaf 
IS held in the art of dying, on account of the beauty 
of its colour. Thofe who trade in that article, often 
mix it with little red beetles, by which means they . 
make a confiderable profit. The trick is as difhoneft, 
as if a merchant fliould fell wine and water for pure 
wine. When the dyer comes to ^ make ufe or his 
purchafe, he obtains no more colour, than is produ- ', 
ced by the portion of true cochineal contained in the 
quantity employed. 

Are there not many perfons, >vho flatter their vani- 
ty, with the ufe of (ilk ? Raiment is neceffary for 
man, not only as a covering, but as a defence againft 
the inclemency of the air. But might not leaves, or 
ihe (kins of animals anfwer this purpofe ? The anci- 
ents contented themfelves with thefe j but, when in 
courfc of time, men began to diftingui(h themfelves 
by magnificent apparel, a thoufand ways were inven- 
ted of miniftering to th^ luxury of drefs. It was 
then that they found the way of drawing threads 
' from many plants, of depriving beads of their hair 
and^their wool, of undoing the cones of the filk- 
worm ; it was then that they fabricated linen and 
cotton cloths, that they dyed them of all forts of co- 
loursy and dreffed themfelves, not fq much from ne- 
ceflity, as out of prodigality and oftentation. Thefe 
inventions fuperfeded the fimpliciiy of nature, every- 
thing was changed, and 'What ought only to have 
been ufed to cover the nakednefs of man, wais ma<ic. 
au engine of his pride. Every age had its different 
(aftions, and fo much was good tafte overftrained 
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that it ended in extravagance^ The contagion fpretd 
far and wide, and perfons, who might have live4 
cafily on their eftate, preferred a filken habit to food, 
and wrapt themfelvea in poverty l\ke a filk-wqrm in 
its cone. Vanity, ought fteadily to be refilled ; and, 
if a reafonable man is expofed to it, either by bis 
birth or lii$ Ration, he ought i^ever to lofe fight of the 
origin of a pompous exterior. The refleftion will 
fortify himagainft the fpggeftions of pride; it will en- 
gage him to turn to God, and to cry with Esther^ 
XIV. 1 6. *^ Thou knoweft my neceffity; for J abhor the 
^ fign of my high eftate which is upon mine head, 
** in the days wherein I fhew myfelf ; and that I abr 
*« hor it as a fthhy rag, jmd that I we^p: i; not, when 
f* I am private by myfelf/' 

, If vanity reigns among men, it domineers in the 
he^tsof women. They* not only deck their per- 
foils, y ith the moft precious ornaments that art can 
devife, but they endeavour to brighcen th^ir com- 
plexioh in Ipite of nature. MiflSrig the grand fecret 
of re juvenefcence, they find a remedy for th^ want, 
pf beauty, in artifice and coquetry, and plunder the 
hives of bees, for wheriewithal to effacp the rs^vages 
of time. Tluis, under a malk, borrowed from the 
filth of the earth, they endeavp^r Jo fafcinafe th? 
eye, and inveigle the heart. 

The people of Lapland ^re fuperftitioufly fond of 
pn azure-cploured fly. Ihey carry it about with 
them as a familiar fpirit, ^nd think they have fu<;h 
power over it, that, at their command, it will attack 
cattle, or any perfon they chufe. The Danes have as 
abfurd a prepoffeffipn, in favour of the Ofcabkrm. 
They luppofe, that whoever Iwallows this iea fiftt^ will 
infallibly fee his wilhes accQmpliibed* 

CHAP. ?IL 
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CHAP- VII. 

Of THE ABUSE OP InSECTS IK THEOLOGY* 



TitE t^agans, in making inle£ks-the objefts of divine 
tvorfhip, have committed a grofs outrage on reafoil^ 
We imitate fuch idolaters, when we fubftitute the 
creature for the Creator ; or, when we pay ihofe ho- 
nours to the work of men's hands, which are due 
only to God. Let us go back to the early ages of 
iPaganifm, and trace the origin of fuch prepofterom 
blindnefs. Man, abandoned to himfelf, is too fen- 
fible of his depend ance, to doubt that there is a fu- 
perior Beidg, to whom he owes love and refpeftj 
but, as God is in his nature inviflble, and difplays 
hinifclf , only by his benefits, man fuppofes, that he 
cannot better ferve his Benefaftor, than by doing him 
honour, under the form of thofe objects by which 
he makes himfelf known. Thus he came to adore 
the Sun, the Moon, the Stars, the dead and the li«- 
ving, beads and infefts. St« Paul, in his Epiille to 
•ihe Romans, Chap. 1. 23. proves this ; for^ when 
fpeaking of the Gentiles, he expreffes himfelf thus ; 
•' They changed the glory of the uncorruptible God, 
*^ int6 an image made like to cor^uptibb man, and 
•' to birds, and four-footed beads, and creeping 
** things.'* The author of the book of Wifdom, 
Chap, XI. 15. 16. fays the fame thing of the Jews, 
who were punifhed by the verv objcfts of their fool- 
ilh worlhip. ** But for the foolift devices of their 

Kk '' wickednefif 
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^* wickednefs, wherewith being deceived, tficy woY-» 
*' fhipped ferpents void of reafon, ahd vile beafts^ 
*' thou didtt fend a multitude of unreafonable 
*' beafcs upon them for vengeance ; that they might 
** know thar, wherewithal a man finoeth, by the 
•* fame alfo ihall he be puniOied/' ' 

The Pagans, befide their facrifice?^ made an offer- 
ing of honey to their idols, which has made fome 
perfons fuppofe, that this was the reafon of the Jewr 
being forbidden to offer any in their facrifices* If 
we may believe Aldrovandus, the inhabitants of Tlaf- 
cala do not lefs abufe the produce of their bees. 
They take the wax, and make candles of it, which 
they offer to their idols in token o( fubmiffioH. 
Thefc odious practices ar« not only flrengthcned by 
culiom, but they have led the way to more criminai 
e^tceffes ; for folemn feafls have been inftitnted ia 
honour of infects. C^^lius Rhodiginus mentions a 
day, fet apart for the worfbip of crickets, atid lays, 
that the Pagails of ancient Rome celebrated, with 
much veneration, the eighth of the ciilends of De- 
ecmber, in order to make thefe falfe deities propitious 
to their country. So fuperflitious were they, tbat^ 
whenever a fwarm of bees lighted in the neighbour^ 
hood of their city, they conlidered it as polluted, and 
fuppofsd it an omen of misfortunes. To ward off 
thefe, they evppcinted folemn days, in which they de- 
precated the wrath of their gods : they did kj like- 
wife, when they believed the grafshoppers . unpropv 
tious. 

The Jewsi relate niany wonderful things of JDfcS^, 
hut which are ccnfidered as fables at beft, by men of 
fenfe. It is faid, T. Kings vi. 7* that, ** in building 
*' the houfe, (i. e. the temple) it wa§ built of fton^, 
^ made ready before it was brought thither ; fo that 
^ there was neither hainmcrnor ax, lior any tool of 
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^ iron h^ard ip tlje houfe, while it was ia building.*' 
The Jews, to explain this paflTage, have no hefitation 
in faying, that the workmen employed a worm to 
ihape the ftgnes, which i^ife,^, nained Schamir, cut^ 
;ind broke them in the places to which it was ap- 
plied. They add, that it was of the figure of a 
gr^in of barley, and thaf \\ was kept in a leaden box, 
Jbqcaqie, liad it reaphed any rqcks, it would have cleft 
;and deftroyed them. No hiftorian, however, except 
thofe Rabbis, fpeaks of this prodigy. We have as 
much difficulty in believing another circumftance 
ihey affure u^ of, naniely, that, though in the pro- 
mifed lanJ, there were multitudes of flies, there 
were never any within the precincts of the temple., 
notwithftapding the n^mbpr of animals facri- 
5ficed there, that, on the contrary, in the Pagan 
facrifices, every thing was fo covered with in- 
fefts, that the chief of their idols was called BeeJU 
^ebub, that is to fay, the god of flies and gnats. 
Without waiting to enquire, how far the fire and 
fmoke might keep infefts at a diflance from the altar, 
I fliall only obferve, that it is riot to be believed, that 
the temple could be abfoluiely free of them; the more, 
as the Scripture makes no mention pf this, and the 
idrcumftance certainly dcferved to be recorded, hacj 
it been true. As to the places of the Pagan facri- 
fices, I believe, that flies wpuld crowd to tKem fronj 
all parts, before the fire was put to the victims, be- 
/caul'e, they would thus follow their natural inclina- 
tion for the flefli of animals. The Rabbis likewifi? 
introduce a number of marvellous adventures in the 
hift:ory of David ; among others, that, upon pcqafi- 
on of his retreat to the ^ave of AduUam, God com* 
manded a Ipider to hide the bottom pf the cave with 
her web from Saul, who thus loft the opportunity of 
feiping his enemy. The manner, in which we know 
that- David furprifed Saul, when encamped on the 
fiill of Hakila, has this additional circumilance, that 
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David, in order to cut ofF the Ikirt of the robe, fet 
his foot between thofe of Abner, who was afleep by 
the fide of Saul } that Abner having turned himfelf 
at this moment) fo confined David, that he could not 
iextricate himfelf, without awaking either the one or 
the other ; that, in this perplexity, God difpatchcd a 
fly, which (lung Abner in the leg, and thus, not on- 
ly extricated him, but gave him an opportunityof 
carrying off the king's halberd^ and his cruife of 
water. 

In imitation of the Jews and Pagans, it would 
feem, that fome ChrifUans have alfo attempted 
to introduce inftfts in aid of their religion* J. Bal- 
dus. in order to prove the real prefence in the Eu- 
charift, relates, that a number of bees having found 
the hofl on ihe ground, paid it homage, and carried 
ir, very refptftfuUy to their hive: Friar Baptifte, of 
Pifa, in hii> book, conformiiatmn vita P. Francifci a(t 
n)itaw L C. tells us, that a fpider ha\ing accidentally 
fallen into the chalice, while St Francis was faying 
jnafs, that holy man chofe rather to fwallow the 
fpider, than, by throwing it away, to; lofe one drop 
of the precious beverage ; and he adds, O prodigy i 
that the fpider afterwards came out of the bone of 
his leg, without doing him any harm. We Ukewif^ 
read, in Nieremberg, that, St Francis .walking one 
day in a garden, faw a grafshopper, which immedi- 
ately quitted the plant it fat on, and perched upon 
his hand ; that he ordered it to fing the praifei of 
God, and, that with a pretty loud y^ice, it immedi- 
ately began a very fine pfalm ! 

CHARVm. 
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CHAP. VIII. 

Pf THE ApaSE OF INSPECTS IN JURISPHUDENCE, 



Revenge is fo fweet that however oppofite it may 
be to the laws of God and man, it is neverthelefs ve- 
ry grateful to perfons who have not yet learnt to foi'- 
give their enemies. They continually lie in wait to 
difturb the r^pofe of the perfoB they hate, and ir is of 
little importance to them in what way they attaA 
him, provided they accomplilh their purpofe. This 
terrible paffion finds in nature but too many means 
of gratification ; even infeSs have often been em- 
ployed to minifter to its fury. There was a time 
when in Italy this horrid praftice was fo fuccefsfully 
carried on by means of the poifon of a fpecies of hai- 
ry caterpillar that it was found neceffary to reftraia 
it by the fevered laws. The great have not been 
left inclined to indulge this paffion than the com- 
mon people; and power, and the ccWciousnefs of im- 
punity have made them carry refentment to the ut- 
moft. In 1126, Henry the young, furnamcd the 
pofthumous, Margrave of Metz, &c, had no fooner 
vanquiflied the Margrave Conrad the great^ than 
he refolved to tyrannize over a prince whom the fuc- 
cefs of one battle had put in his power. He coni- 
mitted him prifoner to the; caftle of Kirchberg, (hut 
him up in an iron cage, and expofed him night and 
^ay to the flings of flies and gnats. Sigefroi, Arch- 

bifliop 
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biihop of Cologne afted in the fame cruel way to 
Adplphus Count of Berg. That prelate was fo eo- 
flaved by paflion, th;4t he forgot his duty to himfelf 
and his enemy ; He feized his perfon, contrary to 
the faith of a folemn pronxife, and devoted him to 
be the food of infers ; he ordered him to be rubbed 
over with honey, to be inclofcd in a cage, and drawn 
after him as a part of his retinue, wherever be went. 
I remember to have fomewhere read that a cerain 
Pagan Emperor, wiftiing to refine on the punishments 
inflifted on the Chriftians, invented one of fingular 
cruelty. He buried the unhappy vidim up to the 
i^eck in the earth, and leaving the head bare and 
rubbing the face with honey, abandoned him to the 
(ormenting bites ^nd flings of innunierable infedts. 

The feverity of judges, pr barbarity of jailors to 
their prifoners is a circi^mftance which I confider a? 
an abufe of their power and confequently as a crime 
againft the la\y. I fpeak of thofe criipinals who arc 
allowed to rot in their filth, and who for want of ^ 
little draw, are half eafen with vermin before theif 
|a(l hour arrives. I may be told th;^t; ipalefa&ors 
worthy of death, are not to be exempted from 
th^ hardthips of a prifon ; but where do you find 
that they ought to be fubjefted to two punifhments at 
pnce ? The fenfence of a criminal is undoubtedly an» 
jicipated when the (hort interval between it and hi^ 
(ieath is rendered more cruel, and often lefs fuppor? 
table than the punifliment itfelf. The coiifcience of 
judges Ihould be interefled in watohing over the c#n- 
jiuft of their officers, and in attending to the condi. 
fion of the unhappy perfons whofe* liyes are in their 
bands. , 

We are enjoined by the laws to do no injury to 
jmy perfon, whether by hurting his perfon or his pro- 
perty. The injunftion is general-, and allows no ex- 
ception , 
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Ception, fior will admit any excufe, fo that lawfully 
Vfe cannot harbour wafps to the pTejudice of ouy 
neighbour's bees# This cafe appeared fo important 
to legiflators, that they have wifely impofed on it the 
fevereft penalties. 

Suicide is another crime, condemned equally by 
divine and human laws. To give up a reafonabl6 
felflove, to renounce our defire of life, and to make 
ourfelves the hangman of our own bodies, is in my • 
opinion the moft enormous abufe that can be made 
of reafon and free agency. This is the cafe' of thofe 
trhb have been held up to our .admiration for chu- 
fing rather to abridge their days by the empoifoncd 
juice of fome vile infeft or reptile, than to fupport a 
trifling diftrefs or a tranfient pain4 

However unlimited the poWer of a fovereign may 
be, he degrades his throne, and fullies his fceptre if 
he difputes the awards of juftice, or hefitates between 
cruelty arid mercy. When by means of poifon he x 
gets rid of an innocent or pardonable fubjeft, he def- 
eends from the height of glory to the loweft degree 
of abafemenr. I: is . in vain for him to fweeten th« 
poifoned draughty that is lefs an a£k of clemency than 
a mark of perfidy, and a refinement of cruelty. In 
this he imitates the fenate of Athens, who being 
tefolved to punifti Socrates, accufed of Atheifm, 
becaufe he believed in one God only, prepared fot 
Kim a drink agreeable to the tafte^ but fatal to life. 



CHAP. IX 
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C H A P IX. 

Of the abuses made of Insects in medecine* 



Xhb great end of medecine is to preferve or to ref- 
tore the health of mankind: to fwerve from thefd 
principles is an error ; to aft contrary to them is a 
crime. The vulgar generally fall into both theie 
faults, having a ftrong tradition as to the foundation 
of their belief. Towards St John's day, there is found 
at the root of feveral plants, a kind of berry of a 
purple colour, which is. nothint^ but the web of fome 
beetles. Foolifii people imagine it is the fruit of St 
John, which grows only on that particular day, and 
which being hung from the roof or brjiifed on th^ 
cloaths, is a prefervative from difeafe^ during the reft 
of the year. 

Ignorant quacks, and unexperienced phyficians ge- 
nerally fail in cafes where others fucceed. The rea^ 
ion is plain, becaufe they are unaquaimed with the 
common rules ; or if they know them, they know 
only the entrance, but not the iffue. Hence it hap- 
pens th^t not having the capacity to prepare mede- 
cines, to regulate the dofes, or to give them in a con- 
venient vehicle, they lofe their patients by thofe very 
medccines which would have cured them, if admt- 
niftred by other hands. There are cafes in which in- 
feds operate with much fuccefs ; but the cure is never 
more uncertain, than when we exped it from thofe 

prefumpcuous 
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3)rerumptoous empirics, who talk of their potable gold, 
and of che upiverfai medecine. In incurable difeafes 
they are the firft and the laft to be had recourfe to ; 
there they perform their chief feat, and deliver from 
all ills by predpitating families into mourning. The 
cafes in which remedies^ ill applied, have had fatal 
confequences, are not rafe. Jnlefts have fometimes 
fiirnilhed matter for fuch accidents;^a&one example, 
I faw a phyfician of tlie kind we have mentioned ad- 
minifter canrharides to a man affli^aed with the flone; 
the patient was immediately £eazed with the moft ex« 
cniiiating pdns; he pajffed blood, gangrene ibcceed- 
€d, and be died. An Italian, whom I Ihall not name* 
having taken cantharid^, from an opinion general- 
ly received, that they provoke to venery, was foon 
puniihed for his ill judged temerity- He died ia^ 
great agony, and upon opening bis body, the paila** 
ges were all found tnflamed and ulceratjed* 

I am fenfible, that I here aflFord to tbe atheift, but 
too favourable an opportunity of attacking religion^ 
not to interrupt myfelf. I think I hear him lay, 
fince God, fupremely good, and infinitely wife, has 
created all things, and even infers, for a good 
end, he ought, for tlie fame reafon, to prevent mani 
from employmg them to a bad purpofe. Either God* 
'could not, or would not do this. If he<:ould not, 
then be is not all-powerful ; if he would not,, he is 
de%ieRt in goodnefs, confequently, he ceaies to be 
God, becaufe he has not all the heceffary attributes 
of .deity. This argument is fpecious, but it is not 
the lefs falfe and unfounded. The attributes of tjie 
Supren^ Being, are intimately united with his^ ef- 
]ence, and, therefore, are infeparable. They can ne- 
ver be confidered apart, but fo united, that the power 
,and the goodnefs of God, always perfef^ly accord 
with his wifdom. It is under this point of view, - 
tbat, Jiooking at man in the aggr^te, we difcover. 
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thaft the mechanifm of his body, is the work of infi- 
nite Power, the gift of reafon, the efieft of incon* 
ceivabie goodnefs, and his free will, that of coo- 
fummate wifdom. . Now, if in order to make ufe of 
reafon, the Deity granted to man, the privilege of 
free will, it follows, that th^ Creator could not con- 
trol the will, without an imputation on his own wif- 
dom, and without annihilating, at th^ fame time, the 
liberty of the creature. Befides, as it is juft to a- 
fcribe to God all the good we receive from created 
things, it would be unjuft to attribute to hi(ti the ill 
which refults from the abufes we nmke of them. 



CHAP. X. 
Of theiProdioies mentioned in Scripture, 

WHICH RELATE TO InSECTS. 



iIt is as ridiculous to confider as miraculous, every 
thing that appears aftonifhing, as it is impious to de- 
ny every fort of miracle. The firft betrays ignorance; 
the fecond manifefts the corruption of the mind, andl 
the heart. This laft is the crime of atheifts. As a 
miraclp exceeds the powet of nature, and, as in order 
to work one, a fuperior power is neceffary, they attri- 
bute this to nature herfelf, whom they confider, as a 
being poffeffed of omnipotence; that is, they maintaiii 
that nature can interrupt her own courfe, and change 
the laws (he hath herfelf eftabliflied. Except this, the 
^theift acknowledges no Supreme Being, confequent- 
ly, no fupernatural cffcft, but in proportion as we 
- • • , contemplate 
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tontemplate the iconftant order that prevails in na- 
ture, the determinate ftrufture, and multiplication of 
the diffei^ent fpecies of animals, and in particular, 
what I have ftill to fay, with regard to infeds ; it is 
impofSble for us not to open our eyes> and acknow- 
ledge a Being, all-wife, different from nature, and 
all-powerful, a Being who hath created the univerfe^ 
Vho hath regulated and limited the courfe of nature 
herfelf, who hath fixed the qualities and difpofitions 
of animals, and who can change, when he thinks fit, 
the Order which he himfelf hath eftablifhed : and^ 
when this truth is once admitted, we can no longet* 
doubt the poffibility of miracles. Accordingly, the 
Scripture informs us, that they have aftually hap- 
pened, and as its veracity hath been fufficiently de-* 
teonftrated, its teftimony alone eftabli&es the points 

We tead^ in Exodus, of various extraordinary c- 
Vcnts, which undoubtedly furpafs human power. I 
fhall not here ftop to relate the proofs of the authen^ 
ticity of the books of MefeSj not only becaufe thd 
fubjeft wpuld lead me too far, but becaufe others 
have already fet this in the cleared light. I fhall on- 
ly add, that the chaftifement of the ten plagues, in- 
flifted on Egypt, by Mofes and Aaron, in three of 
Which infefls were the inftrument of the wrath of 
God, has been attefted by profane authors. St. Paul, 
IL Timothy iii. 8. puts Jannes and Jambres in the 
liumber of thofe who withftood Mofes, as other wri- 
ters teftify. Numeniiis fays, that, when the Ifraelites 
Were driven from Egypt, Jannes and Jambres, the fa-- 
tred writers of the Egyptians, had the reputation of 
being deeply (killed in magic ; that they were una* 
himoufiy chofen to oppofe their learning to the virtue 
of Mofes, the leader of the Jewifli people, and' that 
their prayers were fo ^ffeftual, as to ftop the progrefs 
of thofe plagues that had been brought on Fharoah 
and his fubjefls* Though Numcnius does not inform 
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U8^ that thofe two magicians were unaT)le to prevent 
ihofe plagues, he, however, attefts the faft. . Piiny 
affures us, that there was a fort of magic known by 
Mofes, by Jambres and Jetopes, and which remained 
with the Jews, feveral thoufand years after the death 
of 2^roafter. What he fays is obfcurc, but it (hews, 
however, that the legiflator of the Jews was celebra- 
ted for bis miracles, and that he held a diftinguiflied 
place among the fages of bis^ time. 

Among other plagues which Egypt fuflfered, the 
^ird is remarkable, as it is defcribed ip Exodus viii. 
16. — 1^. ** And the Lord faid unto Mofe?, fay unto 
Aaron, ftretch out thy rod, and fmite the doft of the 
land, that it may become lice throughout all the land 
of Egypt* And they did fo; for Aaron ftretched 
out his hand with his rod, and fmote the duft of the 
earth, and it became lice in man and beaft : all the 
duft of the land became lice, throughout all ijie land 
of Egypt. And the magicians did fo with their io- 
chantments, to bring forth lice, but they could not ; 
fo there were lice upon man, and upon beaft. Then 
the magicians faid upto Pharoah, this is the finger of 
God; but Pharaoh*s heart was hardened,, and he 
hearkened not ui^to them; as the Lord bad faid.*' 
There is nothing .in this miracle, that can be impu- 
ted to iMitural caufes ; it muft be referred' to the di- 
reftion and power of God, The truth of the hiftory 
is inconteftible, not only in itfelf, but from the autho- 
rity of many credible authors. Thus, the prophet 
David had this event in view, when, in fpeaking of 
thedivine power, he fays, in Psalm cv. 30, 31. '* He 
fpake, and there came divers forts of flies and lice in 
all their coafts/' Jofephus has alfo mentioned this 
in his Jewifh Antiquities. God, fays he, puniihed 
Pharaoh for his wickednefs, but with another plague, 
' for he overwhelmed the Egyptians with an innu« 
merable quantity of lice, which fo tormented thofe 

\ rebels. 
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rebels, that they could not get free from^tbem, either 
by bathing, or anointing themfelves with oil. Evea 
at this day, it is faid, the remains of thofe vermin 
are found, which the people of the country call 
Pharaoh's lice. They are a round infeft, of a grey- 
ifli brown colour j (hining, and of the fize of a nut; 
they are greedy of blood, and their bite is intoler- 
able, in a fliort time extenuating both men and beafts. 
We may eafily conceive, that they in nowife refemble 
thofe animals that are engendered by reafon of un- 
ckanliuefs ; we cannot but fuppofe, that thofe of £- 
gypt were raifed up by the hand that govefns nature., 
Let us examine more particularly, the circumftances - 
of this prodigy, i. Aaron was ordered to ftretch 
forth his rod, in order to perform it. Is it to be fup- 
pofed, that he wrought this nairacle, folely by the 
virtue of his rod ? 2. Aaron (truck the duft of the 
earth, and transformed it into lice. It is a fad, now 
well-known to every naturalift, that duft is incapable 
of producing any living thing. Not odly is it in- 
capable of producing infeds, but it is hurtful to 
them. We fee quadrupeds and birds roll themfelves 
in the duft, in order to get quit of the vermin that 
prey on them. 3. It is remarkable, that in all the . 
land of Egypt, the duft fuiFered this change, at the 
moment that Aaron executed his orders. Now, 
though the multiplication of vermin is at all times 
rapid, yet, that they fhould .extend over the whole 
country of a large kingdom, that they fhould attack 
all the inhabitants, from the king to the meaneft of 
his fubjeds, and that they flioyld not fpare even ani- 
mals of every kind, is a circumftance, quite beyond 
the ordinary operations of nature. 4. If, as David • 
fays, the whole country fwarmed with thefe infe£ts, 
docs it not appear aftoniftiing, that the neighbouring 
regions fhould be free from them? 5. The magici- 
ans themfelves confeffed the impotence of their art, 
and acknowledged the power of that Mafter who 
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eontroled them. God might have chaftifed Egypii 
by^ abandoning it to the voracity of llonS, tygers^ 
wolves, and other wild beafts ; but he chofe to a- 
venge himfelf by the vileft of animals ; be chofe 
that the Egyptians, who proftrated themfelyes before 
altars dedicated to infefts, fliould fall under the 
fcourge of their own contemptible idols; he chofe to 
confound the artifices of Satan, deftroy his works^ 
and teach Pharaoh, by the mouths of his own magi- 
cians, that there is nothing in the univerfe, that call 
withftand his almighty power. 

The fourth plague of Eg)^pt differs from the thirds 
only in this, that inftead of one infefl:, there were 
tarious kinds. It is faid in Exod. viii, 20. ** And 
the Lord faid unto Mofes, rife up early in the morn- 
ing and ftand before Pharaoh, (lo, he cometh forth to 
the water,) and fay umo him, Thus faith the Lordi 

" let my people go, that they may ferve me ; elfe, if 
thou wilt not let my people go, behold, I will fend 
{warms of flies upon thee, and upon thy fervants* 
and upon thy people, and into thy houfes ; and the 
houfes of the Egyptians fhall be full of fwarms of 
files, and alfo the ground whereon they are. And I 
^ill fever in that day, the land of Goflien, in which 
my people dwell, that no fwarms of flies fliall bd 
there ; to the end that thou mayfl know, that I am 

" the Lord in the midft of the e^rth. And I will put 
a idivifion between my people and thy people; to* 
morrow (hall this fign be. And the Lord did fo: 
and there came a grievous fwarm of flies into the 
houfe' of Pharaoh, and into his fervants houfes^ 
and into all the land of Egypt : the land wa$ cot* 
rupted by re?ifon of the fyvarm of flies. And Pha- 
raoh called for Mofes and for Aaron, and faid. Go - 
ye, facrifice to your God in the land. And Mofes 
faid, It is not meet fo to do ; for we Ihall facrifice the 
abomination of the Egyptians to the Lord our God ; 
, ' ' Lo, 
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I40, fcall we facrifice the abomination of the Egyp- 
tians before their eyes, and will they not ftone uls I 
We will go three days journey into the wildemefe^ 
and facrifice to the Lord our God, as he (hall com- 
mand us. And Pharaoh faid, I will let you go, that 
ye may facrifice to the Lord your God in the wilder^ 
nefs ; only you fhall not go very far away ; intreat 
for me. And Mofes faid, Behold, I gQ. out from 
thee, and. I will entreat the Lord, that the fwarms of 
flies may depart from Pharaoh, from his fervants, 
and from his people to-morrow; but let not Pharaoh 
deal deceitfully any more, in not letting the people 
go, to facrifice to the Lord. And Moles went out 
Itora Pharaoh and entreated the Lord. And the 
Lord did according to the word of Mofes ; and he 
removed the fwarm of flics fron^i Pharaoh, from hit 
. fervants, and from his people ; there remained not 
one.*' David alfo certifies this event, in thefe words 
of Psalm Ixxviii. 46. *' . He gave alfo their increafc . 
pnto the cater pillar, and their labour unto :the locuft.*^ 
Jofephus confirms the fame truth, and fays, that God 
fent upon the Egyptians, a number of diiOFerent in- 
fefts^ tlie like (rf which, no body before had feen, 
and that the whole country was filled with them. . 
This calamity has all the charadiers of a miracle* 
1. Mofes is informed, the evening, before, of the 
time and place where he would find Pharaoh ta 
fpeak to him, which fhews the prefcience of the Dei- 
ty. 2. The punifhment exaftly followed the threat; 
everything was overfpread wuh infe&s, except the 
land of Gofhen, which marks the abfolute power 
which God exercifes over the earth. 3. The next 
day, Mofips delivered Egypt from this plague j an c- 
Tident fign of the almighty power of God. 4. The 
infeSs were brought in the fpace of one night, to a 
place, in which they are not fppntaneoufly generated, 
except by degrees. Their eggs mufl: have a certain 
|im^ before they arc hatched/ and the oaterpillars 
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©ndcrgo different changes, at different intervals, and 
lye for many days in the (late of a nymph, before 
they can become perfefi: flies. This (hews, that Na^ 
ture was no way concerned in the working of thi$ 
miracle. 5. To create millions of infefls, and ta 
deftroy them, almoft as foon as they were created, 
certainly could not be the work of men, but of that 
Being, in whom reiides the power of annihilating 

the bodies, which he alone can bring into exiftence. 

"I 

Locufts were the eighth plague which affllded E- 
gypt. W^ (hall relate it at length from the tenth 
Chapter of Exodus^ *' And the Lord Taid unto 
Moles, go into Pharaoh, for I have hairdened his 
heart, and the heart of bis fervants ; rhat I might 
(hew thefe my (igns before him: And that thou mayfl: 
tell in the ears of thy fon, and of thy fons fon, what 
thiiigs I hav€ wrought in Egypt, and my fipiM 
which I have done amongfl them ; that you may 
know that I am the Lord, And Mofes and Aaron 
came in, unto Pharaoh, and faid unto him, Thus 
faith the Lord God of the Hebrews, how long wilt 
thou refufe to humble thy felf before me ? Let my 
people go that they rtiay ferve me. Elle if thou re- 
tufe to let my people go, behold to morrow will I 
"bring the locufts into thy coaft* And they fhall cover 
the face of thfe earth, that one cannot be able to fee 
the eaVth,'and they (hall eat the reiidue of that which 
¥5 efcaped, which remaineth unto you from the hail, 
and (hall eat every tree which groweth for you out , 
of the field. And they fliall fill thy hotifes, and 
the houfes of all thy fervants, and the houfes of all 
the Egyptians, which neither thy father, nor thy fa- 
ther's father have feen, fince the day that they were 
lapon the earth unto this day. And he turned him- 
felf, and went out from Pharaoh. And Pharaoh's fer- 
vants faid unto him, how long (hall this mail be a 
(oare unto us? Let the men go^.th^t they may ferve 
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the Lord their God: knoweft thou not yet that 
Eygpt is deftroyed i And Mof^^s and Aaron were 
brought again unto Pharoah : and he {aid unto 
them, go, ferve the Lord your God, but who. are 
they that fliall go ? And Mofes faid. We will go with 
our* young, and with our old, with our fons, and 
with our daughters, with our flocks and with our 
herds will we go ; for we muft hold a feaft unto the 
Lord. And he faid unto them. Let the Lord be fp 
with you, as I will let you go, and your little pnes : 
look to it, for evil is before you. Not fo, go now ye 
that are men, and ferre the Lord, for that you did 
defire. And they were driven out from Pharaoh'g 
prefence. And the Lord faid unto Mofes, jlretch 
put thine hand over the land of Egypt for the locuits, 
that they may come up upon the land of Egypt, an4 
feat every herb of the land, even all that the hail 
hath left. And Mofes ftr etched forth his rod over 
the land of Egypt, and the Lord brought an ead: 
wind upon the land all that day, and ail that Jiight^ 
and when it was morning the eafl win4 brought the 
locufts, and the locufts went up over all the land of 
Egypt, and lefted in all the coafts of Egypt, very grie- 
yous wef ethey, before them, there were no fuch lo- 
cufts, as they neither after them will be fuch, for they 
covered the face-of the whole earth, fo that the 
land was darkened, and they did eat every herb of 
the land, and all the fruit of the trees, which they 
had left : and there remained not any green thing 
in the trees, or in the herbs of the fields through aU 
the land of Egypt. Then Pharaoh called Mofes 
and Aaron in hafte, and he faid I have fmned agalnit 
the Lord your God, and againft you ; now therefore 
forgive, I pray thee, my fin only this once, and in- 
treat the Lord your fcod, that he may take away 
from me this ^^ath only. And he went out from 
Pharaoh, and entreated the Lord, and the Lord tur* 
ned a mighty Urohg weft wind which took away 
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the Idcufts, and caft them into the Red Sea, theffe 
tem^ned hot one locuft in all the coafts of Egypt .^ 
What 18 thdre m all this that is not the effeft of ti 
^wcr fuperior to that of natute ? i. Mofes anfl 
Aaron threaten the King, and in the fpace of a day, 
*the threat is execiited in every pofit. ^. Mofesonly 
ftretche^ forth hrs hand, and all Egypt changes its 
appea!*aii€e. 3^ An eafi: wind rifes in the evening, 
'blows the whole day, tad cofttinties during the night, 
•arid yet the infefts enter the country only at thfe ap- 
pointed time. 4. Locufts appear, but of an extraor- 
»dttiafry fpccies which never had been feesn bcforej 
whereas according to the conftant laws of animated 
•beings, it rs impoffible that one kind can produce a- 
'ny thing but its like. 5. Armies of locufts have bedi 
^feen ravaging one province or an'olher of a kihg- 
*dom ; b^ have they ever been kno^n all at oncfe 
occupying the whole extent of a country ? Have in- 
fefts eveir been found fo numerous, as to cover this 
face of the earth, and to obfcure the light of day ? 
6. Locufls-'quit one field, and light upon amorherr but 
here they attack Pharoah in his j)ah€e'fui»roundedby 
"his guards ; they entef the cabinets of hrs miilifter^y 
they afHift his officers in their hoiifes ; they encoun- 
ter his foldiers in their quarters, and defolate hi^ 
fubjefts in their cottages^ 7. Thoffe infeds in their rava^ 
^es, always leave what is not agreeable to- their taftc> 
or at leaft what they are unable to ufe, but in Egypt 
they devoured every gireen thing. 8. The author 
^f the Book of Wifdom, Chap. xvi. g^ fays thar 
** for them (the EgypTi2ins)^the biiiflgs of grafthop- 
-pirs and flies killed, neither was ihtte found any re- 
medy for their life, for they were 'worthy to be 
puniiffied by fuch.'^g. Pharaoh himfelf eonfdSes this 
in the prayer he addrefles to Mofes and Aaron, where 
he gives thefe infeflfs the name of death. lo. Laftly» 
^riiere ar ifes a weft wind which purifies Egypt, io ^fM 
there remaips nothing of whattlje contrary wind had 
brought. This laft faft perhaps ma^ b{j^^5^ 
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10 natme; but. there is fHU in it fomfthiag miracu* 

We rea4 in the fixteenth Chapter of Exodus, 19, 
%Oj that Mofes exprefsly prohibited the children of 
Ifrael from leaving the manna till the morning, jind 
that wt^n, notwithijbanding his prohibitipu, they Hept 
|t, it bred worms and ftank. We fee on the contrary. 
21. 23, that on the fixth day, the eve of the Sabbath, 
they gathered twice as much bres^d, and preferv^ it 
without, its corrupting*. I a^k is there any thing tike 
^hi^ in the regular aQ,d common courfe of Nature I 
A fingle day of the week excepted, a day fo diftin- 
guilhed frOmthe reft of fo fbort a period, is undoubt- 
edly 2^ prodigy which confounds the laws of nature. 
J^or \\6y^ is it poffible that it ftiould rain manna £3r 
jjx fu^eeding days, while on the feventh there (bpuld 
|)ot f^]\ a fingle drop i How could it happen that 
from Mo^iday to Friday an article of food ihould 
corrupt in a night, while from Saturday to Sunday, 
it fhould remain unchanged? 

Let i^s turn to the twenty third chapter qf Exodus 
where ips faid, verfe 28, that if the people of 
Ifrael ^WQU Id hearken to the voice of God, " be 
would fend hornets before them, which fhould drive 
out the Hivite, the Canaanite and the Hittite from 
before them/' The promife is renewed by Mofes, 
Peutr. vij. 20. *' Moreover the l-ord thy God m\\ 
fend the hornet aipong them, until they that ^e left 
and hide themfelves from thee, be deftroyed.** We can» 
not doubt ihat Qod performed what he had promiled 
to his people. Joftiua afferts it in the laft fpeech he , 
pronounced to the tribes of Ifrael. Chap. xxiv. 1 2. 
'* And I fent the hornet before you which drave them 
out from before you, even the two kings of the A* 
morites ; but not with thy fword or with thy bo\r.*^ 

M m 3 Thit 
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This 18 another miracle. That hornets fcould -aflault 
and put to flight the nations of the heathen, and that 
only the people of Ifrael (hquld efcape from their fting, 
is unaccountable, except by referring it to the powei* 
of the moft high. . - ' 

The book of Jonah, Chap, iv, 5, 6, 7, informs 
]is that the prophet '^ went out of the city and fat 
on the caft fide thereof, and made hima booth and 
fat under it in the fhadow, till he might fee what 
Would become of the city. ' And the Lord prfcpared 
a gourd, and made it oome up over Jonah, that if 
might be a fhadow over hh head, to deliver hini 
from his grief ; and that God prepared a worm when 
ihe morning rofe, 'and it fmote the gourd that if 
ivithered.'* Though it is not miraculous that a worm 
j(hould devour a plant, we cannot help acknowledg- 
ing in the growth and deftiuaiop of Jonah*s gourd 
ii fupematural direction of providence; for in order 
to convince the prophet that he erred in murmuring 
againft God for having preferved Nineveh, he caufed 
the gourd to grow in a fingle nighty fo as to prove, a 
fliadeto the booth, arid to defend it from the extreme 
heat of the fun J and in the morning, caufed a worm 
to deftroy it. Upon Jonah's murmurinig at the de- 
ftrudlion of the gourd, God takes occafion to fay, 
^ Thou wouldtt that the gourd had been fpared, fcf 
the which thoii haft not laboured, neither madeft it 
grow ; And fliould not I fpare Nineveh, that great 
city, therein are more than fix fcore thoufand per- 
sons? ' ' s' 

The fete of Herod, as it is defcribed in Afts xiL 
fit. 22. 23. is as terrible, as it is Incomprehenfible in 
itfelf. *« And ' upon a fet day, Herod, arrayed in 
royal apparel, fat upon his throrie,*aiid made an ora- 
tion unto them. And the people gave a (hout, fay- 
ing, it is the voict of a god, and not of a man. 
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Aud immediately the Angel of the Lord fmote him, 
|>ecaufe he gave not God the glory ; and he was 
eaten of worms, and he gave up the ghoft/' Anti- 
ochus periflied in the fame manner, being ftruck by 
an invifible hand, " fo that the worms rofe ouj: of 
the body of that wicked man, and while he lived ia 
forrow and pain, his flefli fell away, and the filthinefs 
of his fmell w^s noifome to all his army* And th<t 
ihan that thought a little afore, he could reach to the 
ftars of heaven, no man could endure to carry, for 
his intolerable ftink.l' II. Maccab, ix, 9. 10. This 
is that Antiochus, king of Syria, that tyrant, that 
monfter, filled with pride, and drunk with the blood 
of the Ifraelites, whofe death, as above related, is 
confirmed by Polybius. He confeffes, that he was 
eaten by worms, though he attributes the caufe to his 
having conceived the defign of pillaging the temple 
of Diana at Elymais ; but Jofephus^ with more rea- 
fon, slfcribes it to his intention of deftrpying the 
temple of Jeruf^em. Of what nature thofe infefts 
were, is of no confequence to my argdment ;* it is 
fufficient for me, that the Scripture hath declared, 
that they were eaten of worms : that the firft was 
ftruck by an Angel of the Lord, and that the other, 
humbled to the earth, (hewed to all, the ^avenging 
hand of God. 
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PJGB iy LINE 64 

^^liE mofl Jkilful artijl. Artifts have indeed executed 
pieces of mechanirm which we cannot enough adniirc 
*or their defigii and beauty. Curious inftances of tbefc 
may be feen dfefcribed by Baier, Derham, Neickel, &c. 'but , 
iwhen thefe performances are examined by the microfcopc, 
apd, compared \yith mlefts, t he-difference appears exceeduig^i- 
ly ftriking. By th^t inftrument, the parts appear pol'&ed 
and wrought with the mod confummate art ; the mafter- 
Jjieccs qf human ingenuity appear grofe and rugged. The 
mtertor roechanifm of infe£ts, it is inipoffible for man to i-* 
mitate, and puts them beyoed all comparifon. 

Pace 2, 1. 17.- 

- 7hi lion is unconfcious of hisjlrengih* Tliis muft be un- 
derftood, merely of that knowledge which is the reftilt of 
rede^lion and rcafoning, of Which man alone is Capable \ for 
as to the knowledge -accjuired from fenfation, it does not ap- 
pear that this can be denied to brutes, (ince it -is in confe- 
quecce of fenfation alone, that they a£V. Would the Ibn, 
for inftance, attack with fo much courage, if he were not 
confcious of the fuperiority of his ftrengtt? or, would the 
nightingale pafs whole hours in finging^if it did not feel 
pleafure ip the cxercife of its voice ? 
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Page 10, 1. 2c.' 

*Many curious men. Here the author enumerates fcvcral 
coUeAions in C-rmany, and in Holland; and Mr Lyonet, 
in a DOtCf mentions one. that he had omitted : but, as thofe 
have now paiTed into other hands, we thought it needleis to 
tranilate this part of tht work. 

Page ii, 1. 13." 

Maria Sibylla Merian. This lady was a native of Frank- 
fort on the Maine. She ac<Juircd a- taft'e for the fhidy of 
in(e£by by breeding filk- worms. After having ftudied thofc 
of her native place, (he went to Nuremberg, where Ihe con- 
tinued her refearches. In 1679, ^^ publifhcd the firft 
part of her defcription of European infcfts, and in 1683, 
the fecond. Shif afterwards ca(mc t6 the United Provinces, 
where the fame animals continued the object of her ftudies 
at Fricfeland and Amfterdam. The opportunities fhe there 
had, of feeing thofe that were brought from the Indies, in- 
fpired her with the defire of uijderpiking a. voyage to Ame- 
rica. She departed in 1699, for Suriham, where fhc re- 
mained two years, employed in delineating the molVbeauti- 
ful infcfts of thofe countries 5^ and, ffie afterwards publifhed 
her work| in a magnificent edidon, adorned with plates o{ 
^xquifite beauty. 

Page ii, 1. 28; 

The edition which nvas printed. This work contains otXf 
the mere delineation of a great number of infe^^s, without 
any defcription. The plates are engraved with tafle^ man^ 
6f the figures give a pretty accurate rcprefentatioh of the 
Originals ; but others are very im[perfe<fby and in genera^ 
the fpecific differences are but little attended to. This cof- 
ieftion cannot be of great ufe to the naturalift, becaufe Ho^ 
efhagel did not follow his infects through their different 
thanges, but contented himfelf with painting them in the' 
ilate in which chance prefented them to hSm, without ot^ 
icrving cither order or method; 
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Page i 2, 1. 9. 

Thife drawings. Among thofe who have given u5* re- 
prefentations of infc^ls, in tkeir different forms, I know 
none who have performed the tafk fo yrell as Mr L' Admiral 
<)f Amfterdam. He has begun to publiih his work on in- 

Digitized by VjOOQ IC 



tfj\s^ In foUoi which will, as he fuppofcs, contain about 406 
^ges-of letter pre(s, an4 100 plates. After having {>ainted 
bith animal frotn naturd, he etches them himfelf. The 
eight plates^ which have only y^t been publilhed, arc an c- 
Vidence of his ability, and make us expeA with impatience^ 
the performance of his Work, which he feems at pre-^ 
fent to have difcontinued. In imitation of Mad. Merian^ 
he propofes to reprefent each infeA on the plant ic uies fo^ 
food : if he had fpared himfelf this trouble, his book would 
not have been lefs valued by the learned. Thefe fuperflu-^ 
ous 6rnamehts ferve but to divert the attentioh from the 
principal objeA ) which is in fbme meafore loft, when fur-^ 
hMlnded by fo many acceflbry objeftsj greater than itfelf | 
tod a treatife on infers, ornamented with fo many plants> 
looks more like a botanical performance^ 

I*A<iEt 3, ].<)., 

Tivehty Jive thoufand titnef. One would fu^pofe therd 
Vas here fome error in the text : for how can we imagine^ 
that the author would mention; as a remarkable circum-i' 
flancci a microfcopc which magnified twenty five thoufand 
times, whcin he fpeaks afterwards, in^ this introdu^on, of a 
Inicrofcope which magnified fixteen millions of times ? 

PagjE 13, h lajti 

PL Bonannu Bonanni did not* content himfel^^ WitE 
beating merely of the win^s of infe^ : we have of his, ai 
Volume in quarto, the firft pairt of which contains 
difiufe difcuffion^ on equivocal generation, and he does his 
titmoft to prove, that corruption may produce liviilg being^; 
His manner of reafoning, is fingular in this, that all his ar- 
guments proceed firom his ignorance of Natural Hiftory. 
He could not conceive^ ho^ certain plants, or certain infe^ 
^crc produced, therefore^ they were generated firom putre- 
feftion* The gnat, for inftance^ which every body knows^ 
proceeds from an aquatic maggot, generated by other gnat^, 
is produced) according tp him, from flacked limei and hii ' 
argument is, that he does not know, whence gnats are pro- 
duced, but be has often ieen them on walls, newly white- 
ned. Is not this an excellent proof, that wet lime can 
create gnats i and yet, it is bis way of realbning. After 
this effiiy, which he might well have fpared himfelf the 
trouble of puUiihingi he defcribes fcvcrat i);Le][ls, and theix 

JI^ treats 
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treats of the conftniftion of microfcopes, and faftly, fpeaks 
f>f the obJ€<Sb he has examined, with the help of theic in- 
ftrucnents. It is on this occadon, that he .defcribes the 
wings of fame flics, and the little plumes on thofe of but- 
teijflies. Such is the plan of his work. The plates arc in- 
different enough, and what he fays of iniedb^ appears to 
jaic> very fuperficiaL , • 

pAGti 16, 1. I. 

I return to Blancard. The pompous title of this book, 
and even the manner in which it is here mentioned, would 
Ihake one believe, that Blancard had treated the fubjeA 
ITiuch nK)re at large than he has^ done. Would one ima- 
gine, that his whole work contains only the defcription, 
(and that too, not always compteat,) of fevcntccn caterpil- 
lars, one falfe caterpillar, twelve maggots which change into 
^ies, add four forts of gall infects, three beetles, one ephe- 
mera, fix aphides, one iplder, one {helled, and one naked 
fnail, amounting only to forty feven different infedb ? Mr 
Frifch, in the preface to his fourth book on infe^, reckon* 
.only forty fix, among which he fays, there are only elevea 
caterpillars. There muft be fome error in his calculation, 
or fome difference in the editions. But however this may 
be, the greater part of Blantard^s figures are exceedingl j 
well engr»vedr 

Page 16, 1. 19^ 

Frifch. Tills author is very accurate in his dfefcription of 
<lie external parts of infcfts. He does not enter into any 
anatomical details, but, to make amends for this deficiency, 
he gives a very faithful hiftory, and often very complete, of 
a great number 6i infers, cpntaining many curions and eii- 
terefting fafts. The number of 30a infe6U, which he 
feems to have propofed to publifh, has obliged him, in order 
to make it complete, to give only a mere defcription of theft 
animals in their perfect ftate, without any hUlorical detaiL 
His plates, though they do n^ come from the band of a 
mafter, reprefcnt, (at lead man)t of them) their originalst 
toleral:)ly well. It is to be wiOied, that the author had 
treated his CubjeA methodically, and that he had vrrktcn in 
a language more generally underdood^ his work wouU, in 
that cafe, have been much more ufeful to the world. Each 
par^-t?f that work appeared feparately j the firft was print- 
ed in 1720^ afzd the laft in 1738. The whole make a pret« 
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tj tibjck <iuarto volume, and the more inftruftlve, as ijt con- 
tains the defcriptioQ of a very great number of German in- 
fcfts, cfpecially thofe of t]be environs of Berlin ; and thus ' > 
facilitates the knowledge of fuch as are peculiar to that 
country. JHis work, however, vrauld have been dill more 
vfefiil, had the author been careful to dillinguifh the infefts 
he found in the neighbourhood, or in the environs of the 
place of his relldencc, from thofe he may have procured. 
<Ucwhe,r^ 

On this opcaCon, I cannot help remarking, that it would 
tctid greatly to the acfvanccment ojf Natural Hiftory, if 
Jthofe who publifh on infects, would apply to the ftudy of 
jTuch infcifts only, a$ are to4)e found in the neighbourhood 
if their own place of refidence^ This would give them an 
opportunity of repeating their expcrinients, as often as they 
/hould judge it neceflary for the afcertainment of a faft : 
and, being limited to a fmall difirift, they would more eaii- 
}j difcover wha^ it contained, and this could not fail of ma- 
Jcing tl\cfn find a great number of infefls, which are ftill 
entirely unknown, and will continue fo, as long as people 
content therafelyes, with making, in different places, vaia 
.and fuperficial inve (ligations. ♦ 

I Vfiih alfi), that thofe wjio write on fuch (ubjefls, would 
take particular care, to caufc eacji animal be reprcfented qf 
its natural fize 5 to exprefs ^he outline with accuracy, and 
to trace minutely, the form and colour of the fpots, and 
to mark with precifion, the light and dark parts, that no- 
thing m^y be yranting, which may fervc to chara^erife tl^c 
fpecl^c differences i|i the various fpccies of infects, of the 
fame genu?. 

This circumftance, it muft be confefled,h3S hitherto beea 
very much neglected. There are but very few works which 
arc not liable to fome blame in this refpcft : for, unlcfs a 
,naturaliil be himfelf an able draughtfman, and have the re- 
quifitc talcint, of cxpreffing with accuracy, the nice and de^ 
licate charafters which diliinguifh infers of the fame genus, 
it will be very diflicuh for him to publifli any thing of a fi- 
:Pi(hcd nature on the fubjeft. The pcrfons employed to 
make fuch dcfigns, though expert. enough in their art, rarc- 
Ij fatisfy our expeftation. Being accuftomcd to draw from 
fancy, and to follow their own manner, to make their fub- 
jeft piclurefque, and to improve upon nature, they have not 
jpatience to follow her, ftep by ftep, m ^he delineation of an 

Nn 2 animal. 
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animal, fo defpicable in their eyes, as an infeA. Thej groif 
jiired, therefore, in copying fo many minutix, their attentioo 
relaxes, and the work exhibits ^vicloit marks of their ne-r 
gligence. 

It were to be wiflied, therefore, that every naturalift 
were a ikilfiil draughtfman : but as this is impoffible, | 
would require at leaft, that they knew enough of the art, 
properly to direft the painters they employ, and to judge of 
theif work as connoifleurs, that they might receive npthing 
from their hands, except what was correct and well-finifhed. 
It is by this pieans alone, and by that 1 have already men- 
tioned, that we can ever become able to fix the number of 
^nown infefts, to underftand their hiftory, to determine 
juch as are peculiar to any country, what ene£h difference 
of cHmate produces on them i in a word, to have as gene* 
ral and diftinA a knowledge of infeAs, as we have of other 
animals and plants ; but if thefe precautions are negkAed, 
;iuthors will give themTelves much ufelefs trouble : and even 
the more th^ is written on the ful^e£^, the more danger 
ihere will be, of difTeminating uncertainty and confufion, 
when we dcfcend to parti culars« There will, no dpubt, be 
a great number of <:urious fafts brought to light, refpefting 
infefts ; but^when one fhall attempt to verify theJc faAs, bj 
Yi% own ^perience, he will not know where to find the ani-i 
mal, nor when found, will hie know it : and the fame znU 
mal, repreiented in ten difi!erent works, will appear in each^ 
of a difiTerent fpecies y while ten different animals to be 
found thp*e„ might be taken ^r the fame anima^. Thi% 
cannot but load Natural ttiftory with a vaft number of ima-. 

§inary inlefts, while the true fpecies wiU^ for the moft part^ 
e unknown. . 

Page. 17. 1. j. 

Goedarf* The work of this author is to be* ranked 
among tbqfe' that have plates indifferently engraved^ 
efpccially tbofe in the French tranflation. Many in- 
fefts are there fo ill rcprcfcntcd that they cannot he 
knownj^ and thofe that are known are for the moft 
part fo defeAiye that {f the detail of their changes and 
the dcfcriptions that accompany it did npt fupply the faults 
9f the figure, almoin the whole of the plates would become 
vfelefs. It muft be confefled likewife that the defcriptions 
|i[e in general very imperfect ; and as Goedart lived afr'a 
"^ ' limo 
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tf me when the tafte for pbfervatioQ and experimait was noC 
yet formed, we mull: not expedt to find in his defcriptiont 
that juftnefs and accuracy, which can alone render them fit 
fqr eAabliihing the truth of a h&. 

Page 17. 1. 17. 

Mr Ltjter. The following b Lifter^s arrangement. He 
difh'ibutes the infcfts of Goedart into tjpn fe^tions. The 
firft includes butterflies with ereft wings ; all that he rankt 
in this fe^lion are ds^y butterflies, and their' chryfalids arc 
angular. The fecond proceed from the caterpillars catled 
geometrai and have their wings /placed horizontally. The 
third treats of thofe with hanging wings fitting clofcr to the 
body than thofe' of the preceeding kdtions. The fourtk . 
treats of dragon flic$. The fifth of Btes. The fixth of 
beetles. The feventh of grafshpppers. The eight of flies. 
The ninth of millepiedsi and the tenth ot fpiders. Thp 
fame author has added fhort remarks to the obfervations of 
Goedart, and has been chiefly at pains to M'reA him whea 
he has happened to miftake falfe transformations for natural 
changes. In other refpe^s his criticifms are not always 
juft: fometimes he finds £iult with his author un- 
reafpnably ; and fometimes when he finds fault with 
reafon, he does not fucceed in fetting matters to rights. For 
example let us take his remarks on the third Caterpillar of 
the firft Seftion. Goedart obferycs that this caterpillar is 
pne of the fpiny kind that live on the elm, and that when 
it is about to change, it fufpends itfclf by the extremity of 
the abdomen, and after havipg quitted i^ ikin, the bellj 
and legs of the chryfalis ar^ found placed by a ftrange trans^ 
formation, where the back of the caterpillar formerly was. 
Lifter at firft obferyes here, that he fuppofes Goedart to 
have been deceived when he affirms the belly of the chryfa-r 
lis to be on ^he fide where the back of the caterpillar was, 
and in this he is right. But when he endeavours to explain 
how this pretended change of the members of the^ infeft 
might have taken place, by fugpofing that it had turne4 
itfclf rounti in the dry Ikin of the chryfalis, and was found 
thus ip a rcverfed pofition, he is exceedingly miftaken, for 
there never hap|)cns any difplacing in the parts of the gater-^ 
pillar that is transformed into a chryfalis; and the belly 
and legs of the chryfalis, are always on the fame fide that 
they wei^e oa in the caterpillar. What led Gpedart inter 
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she fD%ake» was tliajt the du-yfalis in qn^ic^iy Im xkpcm 

ks back a (brt of figure of a face which m;Kle him take the 
£de where , that appearance of ^ face was for the belly^ 
whereas had he examined more auentively the oppofite fide, 
lie would have difcovered the marks of the legs, the aatennx, 
3ud the other parts which arc never found but on the fide 
^ the belly m a chryfalis. Befides this inftai^ce in which 
Jitter finds fault with Gosdart jufUy, without being able to 
ftt him ri|^, the fame place Biirniihes another^ where he 
criticifes him without any foundation. Liider affiroas that 
the fame caterpillar, when it b difpofed to change its form, 
£xe8 itfrU to a wall by a fingle thread, drawn acrofs its body* 
tnxn right to left, and in which It remains fufpended. B^t 
jn this he is miftaken ^ for the caterpillar in queftion, a^ 
•Goedart well obierves, fuipends itfelf by its hmd^r part only^ 
JBuch as attach rhemfelves to walls by means of , a fort of 
girdle are not of the fame fpecies. Befides, properly fpeak- 
ing, the girdle is not compofed of a fingle thread, but is fi 
congeries of many. 

The work mentioned here, ii not the only one that Lifter 
comppfed on inft^. There is a I>atin treatife of his 09 
the fpidcrs of £ngland, another on the fhelled fnails of the 
-Jand, and fre(h water ; a third on the fea»fhells of the fame 
country, and a fourth on the petrifactions that are foun^ 
.there. Thefe four treatifes, which appear to me better thaji 
Jiis remarks on Goedart, form together a quarto volume pf 
250 Pages, printed at London in 1678. 

Page 17, 1. 21. 

Joknjlon. The figures in his book arc flill worie than 
thofe of Goedart. The butterflies efpecially arc often of an 
nnfufi^erable defornuty^ their outlines in general all refembic 
one another, very few like nature. He meant to range in* 
fe£is in order, but it would have been better that he had not 
attempted it \ or had followed a belter method, for accord- 
ing, to his, one .is obliged in order to know the fucceffive 
changes of ihe fame animal, to feek for them in ili&rcot 
parts of his bool^, which is very troublefoipef 

Page 1-8, 1. 14. , ^ ^ 

M. ic Reaumur. The work of this author is exc^ent in 
its kind, and is by no means undeferving of the encomiums 
j; received from the Joumaliits of the tinj$. This acade- 
mician 
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xnician is perhaps the only one who can truly be faid to hare 
perfc£Hy inveftigated his fubjcft, efpccially in >jrhat relates 
to the induftry of infects, and the xxiechanirm of their ope« 
rations. He hath detected them in' their moft fecret ad^ions, 
^md gites us a moft accurate account of the fingular means 
they employ, in order to attain their ends v and on this part 
of his rubjeft, which is one of the moft curious in Natural 
ttiftoryj he defcrves particular praife. He enters into de- 
tails which in general leave nothing more to be defired. Thfe 
new ideas which he throws out will be of great fervice to 
thofe who fhall ever treat the fubjcft methodically} and St 
is probable we fhall be indebted to him, for the nnod iy£- 
tertiatic work on infefts which ihall appear. The world is 
ftill £irther obliged to him for communicating the ingenious 
methods he ufed in the making of fo many excellent difcov« 
eriesj by which he has put it in every one's power to verify 
his experiments! and to procure himfclf the pleafure c^ 
iceing what he has feen. 

As to- the figures of his work, jhey are as highly dniQiei. 
as the fubjedt requires. As the author did not propoie to 
^ve defcriptions of the different inie£b of the fame clafs» it 
was not thought necefiary that his plates ihould be better 
executed than they are. 

Page iS, L i8. 

^iey were reprinted in Httiland. That edition is in 8va. . 
The type is fmall, but the plates are pcrfeftly well imitated. 
The avarice of fome of the Dutch bookrcllers,'who fold the 
IParis edition at double price, haflened this fecond edition and 
inade the other fall to a moderate price. 

Page 18,1.^1. 

Till the Work is iompleat. Mr Leflcr muft hare been ill 
informed here, or rather Reaumur has altered his purpofe, 
for fix volumes of his memoirs have already been puUiih- 
cd. 

PaG£ 20, 1. 9. 

General Hifiorj. The work this author has publijhed 
under that name, is, properly fpeaking, only the plan he 
thoQ|bt that fuch a hiOory ought to be conduced on> as 0- 
thcr^people have already remarked. 

Page 20^ 1. 14. 

fr^m Dutch into JFrench* The tranflatbr has done it no 

fcrVicc 
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fenriceiAtbe tfftnflatlngs one would not eadly beliere o^ 
reading the French tranflatibil tliatthe book in Dutch is ex- 
ceedingly well written. 

Pace lo^ L 19^ 

He added plates, ' I hare not ften th^ editidri of Hennx< 
iDius \ but the whole thstt the author hete attributes to hioi 
is to be found in the l)dtch edition of i66^, and in thd 
Trench one of 168;, except that in place of a diilertation 
there is one chapter, which tf«ats of the analogy betWeeii 
iD(e£tsand.plants« 

For the dlfe5tion. It was in the anatomj df infefts that 
Swammerdam particularly excelled, and that he left all wh<^ 
liad purfued the fame courfe, hr behind him. His dexterity 
In difie^ting thefe finall animals furpafles Imagination and 
borders 00 the miraculous. His Biblia Natura is on thisr 
fuljcft a mafter-piece that will for ever be the objcft of ad* 
Iniration. But what a pity was it t^at he fbould bate, been 
bom in an age, and in a country whcf^ there exifted fd 
little tafte for that kind of knowledge, that irot a bookfeller 
could be fot^nd who would print fo exccllem a work ! He 
bimfclf had not the means of doing it at his own expence ) 
^uid he died without reaping thef fruit of a bbour in whicb 
he had wafl^d his days, and fpent his fortune/ 

Page 21, 1. penult. 

He called tt Slilia ifatur^. If 1 art not itiiftakeh thi* 
ftanae was given to it t>y Swammerdam, noc by Boerhaave. 

Page 21^ 1. lajt* 

The Jirft part contains. The view which Mr Lefler gives of 
ihe diviiion of this work does not appear to me akogethef 
Juft. The Biblia Naturx is formed on the plan which Swam- 
.merdam had laid down to himfelf in his Miftoiri ge'nerale^ , 
that is, it is divided into four parts, according to the (bur 
leveral changes which he had obferved to take place in in^ 
icds. in each of thefe parts he begins by explaining the 
{)rogrefs of the change which he treats of ; he th«n enii- 
llierates the mfefts whicrh belong to it, and laWy the Hifto- 
ry of fcveral of thefe infcfts. This is in fubftance the plan 
Df his work to whi9h he has added fomc feparate eAy«, 
fiich a%that on the cuxxlo&tti, the frog and the fern. 

^ Akhdu^li 
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Although this book bears every wbefe the marks of its 
isiuthor^s genius, yet it is impofiible not to obferve when 
reading it, that towards the end he begins to flag, and we 
fee with regret, what effects piety whert difturbed by fana- 
ticifm can produce on a mind exhau()ed by application. 
Page 22, 1. 14. 

* Such are the ajjijlattces. Since the days of the author 
many excellent works have been publifhed on infedls, parti- 
cularly after the fyftem ofLinneaus appeared, which not on- 
ly difpelled the chaos that hung over the whole clafs, but 
clearly gave the definition of an infcft which had not been 
done before. Germany efpecially is rich in publications ontWs 
fubjeft, which are too numerous to be mentioned here. In 
England the chief arc the Aurelian, or a Natural Hiftory of 
Englifliinfe<^sby M. Harris. Lond. folio, 1766. Illuftrations 
of Natural Hiflory by D. Drury, 4to Lond. 1771, &c.— 
Barbut's Genera Infeftorum ; 410. The Englifh Entomolo- 
gift, exhibiting all the Coleopterous infects found in Eng- 
land; by Thomas Martyn, Lond. 1792. In France a very 
fplcndid "work was begun, intitled Entomologie, ou Hiftoirc 
Naturellc des InfedVcs, of which two large 4to volumes were 
publiihed before the Revolution, containing Coleoptera only. 
Page 25, 1. 10. 

/ njcill endeavour to alfpofe my reader, Thefe words arc 
truly worthy of a Chriftian Philofopher. This is the proper 
end which a perfon ought to propofe to himfelf in the ftudy 
of the 'Storks of nature, which, without it, is nothing but vaiti 
turiofity. We commit an outrage on the Being of Beings, 
when we fet ourftlves to contemplate his wonders, without 
deigning to lift our eyes to their author. As every thing 
proclaims his greatnefs, and every thing bears the marks of 
1 is wifdom and infinite power, it is blindnefsnot to acknowledge 
hlra, and it is criminal to acknowledge him without at the 
fame time paying him the tributeof ourworfhip and adoration. 
Page 28, 1. 29. 

AJlea neifer can produce a wajp* A perfon uninftruftcd 
in natural hiftory, feeing that one fpecies of maggot fome- 
times produces different forts of Hits; and that often feveral 
forts of flies proceed from one caterpillar which naturally pro- 
duces a butterfly, Would be led to think that there was no- 
thing but declamation in what the author has advanced and 
no truth in it. 3 a: he would be wrong to judge in this 

O 0' manner 
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manner. Thefe produfdons, Co iDonfirous and Co tmcostb 
in appearance, are not on that account the lefs fubjeA to 
the conflant and general law of nature^ that each aaimaf 
produces its like. If we efren fee infe^ of the laine fpe« 
cies, proceeding from animak of a Tery different kind* it 19 
not that th* latter have generated the former ; but the fe- 
males of the one having introduced their esgs into the bo« 
dies of the others, the young have been produced fromthefc 
eggs> and after having fed on the fubftance of the animal 
in wh'ofe body they were inclofed, iflue froii) it in the foro* 
of the infefts that had placed them there. Thefe arc h£bi 
now univerfally known, and which I have verified by 
experiments not neccifary here to be detailed. 

Page aS, 1. 33. 

T/5fj? cnnnof repair the lofs. This appctirs fo certain, and 
IS fo conformable to the ideas we have of the formation of 
organifed bodies, that one would not expeft to find exctp- 
•lons to the rule. But the author of nature, whofe wifdooEi 
confounds all our rcafoning, in order, as it would feem, to 
ftew us how little we ought to depend on our own powerf 
when we judge of his operations, has created animals which 
form a very remarkable exception to it, having the fingular 
faculty of reproducing their members whenever they arc de- 
prived of them, Sea ftars, crabs and lobfters are inftances 
of this, which cannot now be doubted, after what has been 
related by a naturalift of fuperior abilities, in the Memoir* 
of the Royal Academy of Sciences, for the year 171a. 

But thefe inAancet, and others which I might mentioiH 
by no means afitf£l Mr Lefler's rcafoning. It is not the fe« 
ftar, the crab or the lobftcr that replace the limb they l\ave' 
loll \ it is nature which gives it to them, and they contribute 
as little to the rcprodudtion as we do to that ot our nails or 
our hair. 

Page 30, 1. 3^ 

Hjey mttlilply by generation. It b a general law of nature 
that anlmala preierve their fpeciei, and multiply in the way 
of generation. This has never been doubted as to the lar- 
ger aniwah, and when inlcfts have been narrowly examin- 
ed, it has been found that even they whofe produiHon feem- 
cd the moft equivocal, owe Itkewife their origin to the u-* 
nion of a male and female of the fame fpecies. But how- 
ever general this rule may be, the univcrfality of it is not 

yet 
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yet cftabllfhcd. The various ways in which propagation is 
ictn to take place among infe£ls» feem to authorize a doubt 
on this fubjcdt There are fcveral fortt of thofe animals for- 
merly clafled among infc6b, fuch as fnails and earth-worms, 
which arc both male and (emale in one individual. We find 
among true infefts certain fpecies, the greater part of which 
arc neither male nor female, as bees, wafps ^nd ants. Som^ 
arc obferved to engender without^oupling, the male content- 
ing himfelf with depofiting his femen on the eggs of the fe- 
male, as in the Ephemtrse. Some are found which can pro- 
xiuce a pofterity for feveral generations by a finale embrace^ 
as I have difcovered to be the cafe with the aphides. If we 
believe Swammerdam on this head, who however gives no 
folid proof of his opinion, there are fome females a Jiong in- 
fedte which can be impregnated by the mere fmeU of the 
male. All thefc various methods of propagation, lead us to 
prcfume that there may be infcdts which multiply without 
reciprocal intercourfe, and without the procefs of gcneratioa 
ftriaiy fo called, and \f here a fingle individual, by the exer- 
tion of its own powers, is fufficient to propagate its kind 5 
but hitherto no author as far as I know, has d^mooftrated 
the faft by a conclufive experiment. It is true that Leewcn- 
hoeck and Ceftoni thought they had difcovered fuc|i a one 
dtmong the aphides. Neither they, nor M. de Reaumur ever 
law them couplmg, or could dlfcover a male One among the 
whole fpecies ; all they examined whether winged or not, 
were always females, and with young even before they had 
attained their natural fize. Thefe experiments feemed pret- 
ty decifive, and others made by me feem ftiU more fo. ■ 
Some aphides, taken away at the moment of their birth, and 
kept feduded under' glaffes, in eight or ten days produced 
young. Thefe young were likewife inftantly removed,, and 
bred up in the fame folitudc, produced others nearly after the 
ftme period, and that produftion continued long enough to 
perfuade me, by reafons ftronger than thofe of Leewenhoeck 
or Ceftoni, that their opinion was the true one. But hav- 
ing continued my experiuiciits rill the ieafon when the 
leaves began to fall, and not having any farther doubt on 
the fubje<St, I was all at once undeceived, when I leaft cx- 
pcfted it. I hud coUefted all the young which my folitary 
aphides had produced, and had eftabliflied a little colony of 
them on the extremity of the branch of a willow which I 
kept frefli in a glafs of water. The cold had already made 
tJie leaves to wither j but fcveral of the aphides in the 
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nymph ftate, maintained themfelves on it with the reft, ap^ 
arrived at their perfect form. One day as I was vifiting 
them according to cudom, I found one of thofe with wings, 
fitting on one without wings. I coniidered this pofition at 
firft as the eflfcdl of chance, but the tranquillity of the winged 
aphis, while the other, difturbed at my approach, was run- 
ning up ahd down, made me fufpeft fomething. I took a 
n)agnlfying glafs, and upon a near examination, foond that 
the. poftctior part of the Ringed infeft, bending down to- 
wards that of the other, was intimately ccnnedted with the 
under part of it, and exhibited marks of an union in the 
tommon form. This attachment lafted more than an hour, 
after which the winged inic<St fic«r away. I faw the fame 
thing happen to many others of the colony, who formed a 
"connexion like the firft j and' what perfuaded me that it 
Was a true connubial intercourfe was, that having accidental- 
ly crufbed two oT them in that fituaiion, while I was examin- 
ing two others, I found after their death, the extremities of 
. their abdomen ftill attached. The notion therefore of there 
being animals which can individually propagate their fpecies 
Is not yet eftabliflied by experiments made on tlie aphides^ 
let us fee if it is better founded on thofe that have beca 
made oh the mufcles of frefli waters, 

Monfieur Mery in the Memoirs of the Royal Academy 
of Sciences for the year 1710, aflerts that it is. He has ob- 
ferved four parts in this animal that may fcrve for genera- 
tion : two of th^fe he calls ovaria, becaufe they contain eggs, 
and two he calls vc/lcuUJimifialcj, becaufe in his opinioa 
they contain the femen, which is white, and of the ap- 
jpearance of milk. Their Rrudlure appears fimilar, all four 
terminate in the anus, where he fays that the two principal 
ones, as they go out, are united, which is fufiicient tor gene- 
ration i and as he has obferved in this animal, neither male 
nor female organ, he thinks himfclf the nlore au:horized to 
conclude that it is androgynous. But this reafoning, how- 
ever juft it may feem, it is not fo conclufive as M. Mery. 
imagines. The parts which charaflerile the fe'xes, may be 
fo dii'guifed by their flexibility, by their fituatioti and form, 
in an animal whcfe figure is fo anomalous as the mufcle, 
that it is not impoflible but he may have fecn them without 
knowing them \ and even though they were actually not 
to be lound, it would hot prove that each mufcle was of 
both fcxes. Neither male nor female organ is to be obfer- 
ted in the greater part of filhes, but are they on that ac- 
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pCMTit both male and female ? Bcfidesi thonj^ two veflcls of 
the four wbich terminate in the anus of the mufcle, are re^ 
cf ptacles of its tggs, it docs not follow that tlic other two 
are the reftrvo'urs of the femen* The milky fluid they con- 
tain, may be dcftined to another ufe, than that of fru^tify^ 
ing the eggs ; it may fcrve to fix thtm to the bociies on 
iv'hich the animal depofits them j to envelope them with a 
fubilance which may defend them againft the immediate 
action of the water, to afflrd the young, upo« iflui^ig from 
the egg, a fuitable aliment. The eggs ot many aquatic inftdts 
are iurr-tinded with a clammy matter which they probaoly 
owe to fuqh veffels. The glue which makes the eggs of 
butterflies adhere to the bodies on which we fee them hxe I, 
proceeds from two veflels terminating in the rectum, and 
containing a vifcid humour, which is any thing but fen^en | 
why then (hould thofe of mufcles contain it ? But even tho* 
they fhould contain il, would it follow that niUkles were 
individually fuiEc.ent for their own multiplication? By no 
means* U'he female butterflies have receptacles which con- 
tain femen, and that fcmcn alone is able to fecundate 
their eggs -, thefe receptacles alfo terminate in the rc£lum| 
and inundate the eggs in their paflage. But notwithftanding 
this,thefe butterflies muft enjoy the company of the male, 
for it is the male alone who furnilhes thjs femen. May 
this not alfo be the cafe wjth the river mufcles ? 

If it were certain that the pholades never leave the hole 
they form for themfelves at the inflant of th«ir birth, as M* 
iie Reaumur maintains, on very plauflble grounds ; Mem. of 
the Royal Academy of Sciences 171 2) one would be temp- 
ted to believe that thefe iBell-fifh were (ufficient of them- 
felves for procreation, if wc did not rather chuie to fuppofc 
that their impregnation took place while they were yet ia 
the matrix of their mother, a circumftance we are not hith- 
erto acquainted with' an inftanceof; or perhaps that they 
have males of another form, and more aftivc than them- 
felves, which viCt them in their retreats, as it happens to 
the gall inltfts. But if £i.fts fo Angular as that in queftion, 
could be eftabliftied by mere realoning, no animal would 
better dtfcrve to be put among the number of thofe which 
are fuflicient of tbemiclves to multiply the fpecies than that 
worm of the human body called 7VmVj,the longed perhaps of 
all animals, flnce fome of them have been found eighty yards 
Jn length, and it is not gertain but that fome of them may bq 
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ttJl longer. This animal according to varions anthors h 
felitary, and, as they pretend, is formed in the human foetnt 
fceforc it is born : it grows up with the perfon, and there 
b never more than one found in the body it inhabits. If 
thefe circumftanccs be true, as Hippocrates and his follow.. 
«rs affert, what are we to believe concerning the origin of 
fcch an animal ? For there have never been foimd^ out of 
the bodies of animals, any thing fimilar to them, from 
which we might prefume they were derived : and if there 
kad, cither great or fmall, their flat, thin fignre, and the 
%aft multitude of articulations they are compofed of, would 
eertainly have made them be taken notice of. It muft there* 
fcre be admitted that theie worms are only produced from 
thole that are found in animal bodies i and if fo, how 
could they be generated but on the fuppofition that each 
Ibigly is fufficient of itfelf to produce its like, being always 
f3und folitary? and thus we have an inftance of our henna* 
phrodites in the Taenia, 

I know that this fuppofition dees not remove all the dif- 
Sculties attending the origin of this lingular worm. It 
WMj ftill be afked why it is always found fingle, and by what 
■*^**^ ^*5 ^ggs or its young enter the body of another per- 
Ion i But it would not be difficult to anfwer thefe queftionf 
hj new fiippofitions. The firft difappears by fuppofing that 
this worm is among the number of thofe that devour one 
•Dother, the ftrongcfi, having eaten up all thofe produced a* 
long with it in the fame place, muft neceflarily remain ai- 
lonc* As ta the other difficulty we have only to fuppole 
that the egg or the foetus of this worm is extremely fmall, 
and that the animal depofi^ it in our chyle, which it may 
£o eafily, if the orifice of its ovary is fituated near its head, 
fts that of the fnail is. From the chyle it will enter into 
the mafs of blood ; if it inhabits a woman, the communica- 
tfoo her bloed has ^ith the foetus in her womb will intro- 
duce the egg or the foetus of the worm into it by means of 
the circulation, and the egg and foetus will begin to grow 
as (bon as it arrives at the place dieftined for its habitation. 
If it is harbotued in the inteftines of a man, then the egg 
entring the mafs of blood, will be carried by the circulation 
into the vcffels where that blood is elaborated, and prepar- 
ed for a purpofe neceffary to the prefervation of our fpecics j 
^d thus we kc eaiily how it may be mingled with the par- 
ticks, which enter into the compofition of the human foe* 

tus*. 
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his. It IS thus that| proceeding on fnppofit lon^ it h edfj tcr 
account for every phenomenon, even for the exiftencc of 
things which have ncrer exiOed, as thofe philofophers han; 
done, who have explained to us the waj in which putre^«' 
tion cngehders infefts. I have perhaps at prcfent imitated 
them, bj founding, in the inftance of the 'I^ma foUum^ on 
faAs, which, though pretty generally recdved are not oa 
that account the more worthy of credit. I kndw at lealk 
that Vallifneri, has endeavoured to render them doubtfui, 
and to maintain that the Taenia is i)pthing buta chain of wons» 
called Vermes Cucurbiimt^ which are linked Uy one another^ 
and thus form aggregately the figure of a imgle animal. The' 
teafons he alledges have a good deal of plaufibility, and ieemi^^ 
Ibrong that at, prefent a perfen would be accufed of prejudice 
not to fubfcribe to his opinion. But \ rouft own they have 
not entirely convinced me. The dijfficultics which haveoc«* 
eurred to me on the fubje£t, wiH induce me to neglc£t na 
opportunity of Adeavouring to difcover the truth \ and tUt 
I have examined the animal alive, which I (hall do if I ca» 
procure it, I know not whether I fhall adopt the opinion of 
that learned author, or continue of the contrary fide. 

What has been faid fufficiently (hews that though it i» 
probaUe that there may be infers which multiply naturally 
without the common procefs by which generation is accom- 
plifhed, the faft is not yet demonftrated. But what may' 
be advanced as a c^tain fa61, though it has (till mOTC tbe 
^peurance of a paradox is, that there are animals which caj* 
6e made to multiply, and which Jn faft do multiply by art, 
without the common generative procefs^ as we inall have 
occadon to fhew in the fequel. 

Page 30, 1. 14^ 

Engendered hy all forts of matter. Ari(iot* Hi(t. Anim. 
L. 5. c. 19, Procreantur porro infefta, aut ex animalibus 
generis ejufdcm - - - aut non ex animalibus, fed fpontej alia 

ex rore qui frondibus infudat ; item alia ex caeno et iimo 

putrefcente oriuntur: alia in lignis aut (tirpium, aut c%fis: 
alia in animalium pilis, alia in cxcremcntis, aut jam excretb 
aut adhuc intra animal contentis. Add. Plin. Hift. Nat* 
JL. ii, cap. 33. 

Page 31, 1. 31, 

The covered vcffel did not contain any antmals. To the ex-. 
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pcriments of Rhedi, may be oppofcd that made by Leewert- 
hoek, which he relates in his letter of the 14th of July, 
1680. He there fays, that he had heard various opinions 
on the generation of infe6ts : that be had even learnt, that 
a certain author had maintained, tbat^ if a veflcl, containing 
water and flcfli, were carefully flmt, no animal could be 
produced in it : that this had led him to try the .e^cperiment ; 
that, havhig taken for this purpofe, two tubes of glafs, flint 
at the bottom, he had filled them half full of pepper, and 
Bad poured on water, fo as to fill the glaffes about threc- 
fourtlis. It wa^ rain water, recently fallen, and was' recei- 
ved into a porcelainc jar, very clean, and which had not 
been made ufe of for ten years: that having hermetically 
fealed the top of «ne of thefe glaflcsj and having left only 
a imall opening in the other, he examined the water three 
days afterwards in the open tube, and difcovered in it, a 
great number of very minute animalcules of diflferent kinds,' 
moving in all dire<EVions : that having, on the fifth day, 
broken off the end of the fealed tube, the air ilTutd with 
violence, and he difcovered in the water of thb tube, a 
fpecles of globular animals, larger than the largcft of thofe 
in the other tube. Here, then, were animals generated, in 
a place clofely fhut, and where no infe£b could enter 
to depofitc their eggs: which appears quite contrary 
to the experiments of Rhedi, and furnifhes an argument in 
favour of equivocal generation. But, if we, attend to the 
animals which make the fubjeft of thefe experiments, the 
difficulty will foon be removed. It is certain, that the ex*- 
periments of Rhedi were made on thoie maggots that arc 
of a feniiblc bulk, and which, without the aid of a magni- 
fier, are every day feen in putrid animal fubftanccs. His 
objeft was to prove, contrary to the opinion of the antients, 
that thcfe maggots were not produced by the corruption of 
the animal matter, but fprung from eggs which flics had 
laid in it ; and tliis appeared clearly from the precautions he 
took to keep off the flies. He onrcr.tcd himfelf, with co- 
vering the mouth of the veflel with a thin do h, a precau- 
tion which would have been ufclefs ag.;inft infers, incom- 
parably more iumute, bur which was fufiicicnt to exclude 
common lilc^.' 

The ex;)eiir7icnt of reewcnhoek, on the contrary, refpt(fls 
atjimals of a qn.tc d.^Kfrurt Icint), animals, of which a vaft 
Wuibcrmny livein a Imull quantity cf w;:tcr: animalji which he 
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4Ms Tcry minute, that is, in his ordinary lUle, anSmals, that 
k would require a millipn of, nay ten millions, and fome- ^ 
times an hundred millions, to compofe the bulk of a grain 
^ of land ^ in a word, animals which one would not fuppofe 
a microfcope could make vifiblc, had he not' takep care to 
^monArate its poffibility. We cafily fee, that the precautii- 
ons which Leewenhoek took, to exclude fuch animals from 
tiie tube he bad fealod, were by no means fufiicient* Thefe a<P 
nimalsor their eggs, might have been, either amoiig the pepb- 
per,or in the rain water he employed,or even in the air which 
filled the void in his tube: there was, therefore, npthing fur*- 
priiing, in animals being found there, fiJcre xlays afterwards. 
To ovcrtiirn, by his es^perimcnt, what .bad been proved by 
Redi's, Leu wenhoek ought, at« leaft to have boiled the wai- 
ter and the pepper in the \'ery tube, and then to have feaU 
ed it immediately. If he had t^ien found, fome days after- 
wards, any animals in that water, his experitnent would 
very much have difconcerted the modern naturalifts ; but, JL 
am perfuaded, that is whit would not have happened* 

Page 36, 1. 29. 

From vihich ftmilar infers are U he generaied. This inge« 
fiious comparifon, which fhews the conformity of infects 
with {^ants, is fimilar to that made by Swammerdam, in the 
firft part of his General Hiftory, where he compares the dcr 
velopement of the different orders of infefls with the plant 
called the carnation* The greater animals may, in fome re- 
fpefts, be like wife brought into the comparifon of M Lefi- 
«r, finoe all, or at ieaft, many of them, proceed likewife 
from an egg ; that all of them iacreafe, by means of a nu- 
tritive fluid } and that in general, they do not propagate 
their kind, till they have attained their ultimate perfeftion^ 
It muft, however, be confeffed, that fome of the analogies 
which our author difcovers between infedls and plants, are 
but impcrfcA. That, for inftarice, of the wings of infe£ts 
with the leaves, ftems a little far fetched 5 for, in the firft 
place, the leaves appe;ir, almoft as foon as the bud begins ta 
epen, while Che wings of infefts never make their appear- 
ance, till they have attained their perfeft ftate. Secondly^ 
The leaves grow flowly after being difengaged from theiF 
gems \ but the wings of infers, after having quitted their 
covers, elongate themfclves immediately, and acquire their 
&11 fize in a few minutes. Thirdly, the number of leaver 
kx 9 pUnt is not fixed \ they fall and are renewed, and thi| 
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yictffiti|d€ lafts a$ long as the plant itfclf: but themnnboeol 
. wings in every diflFerent infcft is invariable, and a wingonci 
loft, can never be fuppUed. Laftly, according to the conjec- 
tures qf tte moft able botanifts, the leaves are given to plants, 
to defen4 the ro€|t.and the ftem from the heat of the Sun,ta 
facilitate the evaporation of fuperfluous humidity, and t0 
promote the circulation of the fap, which is to elaborate and 

e'cpai:C the (hoots, the fruit and the feeds; while the 
ings are \^ftow^ on infe^, for a very different porpoCCf 
to wit, to facilitate their motion from place to place. Be. 
fides, if the wings of infef^s in general, refemb^d what ig 
iaid of thcfe of a certain Indian infeA, called in that coim 
try, the walkwg Ica/i (Cicada foliacea } Gryllus ficcifolius,) 
then* analogy with the leaves of plants, or at le^ of trees, 
ivbuld be more remarkable. The wings of thefe infects, not 
only in the form aiid nerves of |he wings, refemble the 
leaves of t^ees, but in their colour, I have feen fbme of 
them with wings of a bright green^ others, with wings of ^ 
darker green, and like that of a leaf at full growth, and o^ 
ihers of the colour of a withered leaf. It is faid, that their 
wings arc of the firft colour in fpring, of the fecond in 
iummer, and of the laft in autumn 5 that afterwards, they 
£all, and that the infiA remains without wings during tht; 
winter, and that they fhoot forth again in the fpring. If 
all thcfe circumftances were true, we could not deny, box 
tiiat the wings of this xiSt(\ bad a very marked ztalogf 
^th the leaves of trees ; but, at the fame ^ime, we mdV al« 
low, that in this refpe£t, it differs from other infeAs, and is 
probably unique in its Idml j at leaft, there is not, ib far as I 
know, any other, whofe wings are liable to the fame viciffi^ 
^ide. ' . 

' In fine, it may be observed, that the compariton made by 
the author, ^tween a nymph or chryfalis, from which ^ 
perfeA animal iffues, and a flower-bud, which producei 
fruit in its maturity, exceeds fomewhat, the t^ms of thii 
parallel in queftion. ' His objeA was to (hew the analogy 
between infe^ and plants. For this purpofe, the author 
compares the egg of an inre£t to the feed of a plant, its bo* 
dy to the ftem, and its wings to the leaves* It would be 
Xieceffary, in order to compleat the analogy, io compare fomo 
Other part of the infcA with the flower-bud, but not ta 
^mparc with it, tAe entire infeA, as he has here done. 

Page 37, L 4. 

On vibkb thej aVi placed. If M]^ Lefler was content, in 
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ttilk place, With inftancing only ohc mirk of conformity 
between infeAs and other animals, it wte not for warit of 
more : tnit> becanfe the one mentioned in the text, is that 
.which diftinguilhes them moft remarkably from veget;ibiei 
in general. The analogies, however^ which fubiifl: between 
in(c^ and other animals^ are very numerous, and in order 
to mention fome of them^ I (hall obferve, flrft, that both of 
them grow, aiid are propagated, almofl entirely in the fame 
iiray. ft. That the internal parts of the one, are analogous 
to thofe of the others. All infeAs, like the larger animals^ 
Vifh few exceptioqs if any, have a ftomach, iiiteftinesj a 
lieart, Veins^ lungs^ a brain ^ fpinal marroWy mufcles, an ova<^ 
yy. Sec. 3. That infefts likewifc arc endowed with fenfes* 
All haTe tafte and feeling, the greater part hate fight, and 
|irobabty alfp fmell, nor tan it be doubted, that many have 
hearing. [*The ears of infefts hare been lately demonftratcd 
by Profeflbr FabriciuS, who publifhed aii account^ with fi- 

Sres of thofe organs, in the crab and lobfter, in the New » 

ipenhagen TranfaAicfns, Vol. IL p* 37^. That eniioent 
totomoldgift found the external orifice of the organ in thefe 
animals, to be placed between the long and the (hort anten- 
Bse, the cochin, Bcc. behig lodged in the tipper part of what 
Linnxus calls the thorax, near the bafe of the ferrated pro-^ 
^eAion at its apeX. As thefe animals^ therefore, are true 
inftfts, it is reafonable to conclude^ that the reft of the claft 
are like wife provided with iimilar organs, in the fame places.] 
4. That they appear alfo, to be endowed with thq paffions^ 
efpecially with that of love, fear and anger. 5. That they 
exhibit traces of memory, and a certain degree of intelli^ 
gence. 6. That each has its peculiar indufh'y, firtifSce^ 
tnanner of attack, defence, and method of attending to it^ 
bwri prefcrvatioh. 7. That a diveriliy of chara^er^ is ob- 
forvable among them. Somp are bold, timid, active, floth-i 
fill, patient, headlong, ftrong, weak, focial, folitary, neat, 
HutttOi, temperate, voracious. In a word, hardly any thing 
18 to be feen in the organs, difpofitions, manner of livings 
*nd afting in the larger animals,^ of which we may not find 
traces in tnCt^is ; fo that it cannot be denied^ but that theif 
analogies with thefe animals, are incomparably more resd^ 
and more diftinft, thaii thofe with plantS4 

Pace 39, h 18. 

Apprf>ads to the nature of vegetables. Althou^ among m- 
P p af k&Si 
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fc£h, the greater number feem to be as lirtle allied to fh» 
vegetable kingdom^ as other ammals, it mu(l, however, be 
confeScd^ that tUftre are fome^ which, in external appear* 
ance, or in fome other refpc^, appear to have a nearer rela- 
tion to it. Such, for inftance, are the jea anemones fa^* 
ma) which have rather the figure of a fungus, than of aa 
animal, and which flir fo little from the flone they adhere 
to, that one would think thty were rooted in it. Not that 
they are incapable of progreffive motion \ but, it ts fo flow, 
as to be almoin imperceptible, and they hardly move over a 
ipace of half an inch in a quarter of an houir. 

Such, likewife, is the female of thoib animals, caHed by 
Reaumur, gall-infe6ts, and which have always been taken in 
!|^urope, for real galls. When the female of this tnfeA is 
with young, (he becomes incapal^Ie of changing place, {hcj 
lofes the figure of an animal, and aflumes that of thofe ex- 
crefcences, commonly called by the name of galU* 

Such, likewife, is that species of taenia, or Sat and articu- 
iated worm of the hunun body, whofe head has not bceo 
obferved, and which, it is faid, is incapable of motion.—— 
Laf^ly, fuch is that animal, common in ditches, the form of 
which, has fome refemblance to the feed of the dandelion^ 
(Hydra polypus.) 

It is generally fixed by its extremity, to (bme •thcr body, 
iritbout changing pla'ce,' except very rarely. It has not the 
api^arance of an animated being : if it is cut in two, and 
even into three parts, each part recovers, and affumei the 
figure of the whole, and thus, there are two or three ani- 
mals made out of one. The young iflue from its fides,' by 
a fort of flow and infenfible vegetation, and having growa 
in this manner, for a certain time, like branches, and ha- 
ving, even thcmfetvcs, puihed out young in the fame way, 
they are detached from the mother, and live apart. By the 
greater part erf thefc circumftanccs, one could fcarcely htfi- 
Sate to rank it among common vegetables ; but, when it i* 
more narrowly examined, we perceive, that, when the water 
around it is agitated, it contracts and draws itfelf in ; then 
expands itfelf again, fo that we begin to think it ought to 
be clafled above ordinary vegetables, and to be confidered 
as a fenfitive plant. Bur, upon Aill narrower infpe^'on, 
from time to time, T^hen we find, that it is capable of vo- . 
iontary motion, and that it does not always continue in the 
£uDe ipot| but that it tranfporu itfelf from one pbce to a- 
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Bother, hj a motion, which, though very flow, is evident, 
that it even endeavours to get towards the places which are 
molV enlightened, that the beards which are placed round 
its anterior extremity, furnifli it, by their vifcidity, witli the 
means of catching the fmall water infefb that come in its 
way, that thefe beards fcrve it for arms to carry the infeds 
to its mouth, and that afterwards it fwallows them y we are 
fenfible, that it is not enongh to place it with the feniitive 
plants, but that it muft be acknowledged as a jtrue animaL 
' Befides, the vegetable and animal kingdoms approach each 
other fo nearly, by means of this equivocal being, that M. 
Trcmblcy, a very attentive obfcrvcr, and who had verified 
the fafe 1 have juft mentioned, before me, was* not able, 
till after a diligent obfervation of it, for many months, to 
deterjofiine, that it was a6lually an animal. 

Page 39, 1. 21 « 

They are ntft furnijhed with hones, Thb obfervation of the 
author, that intents are deftitute of bones, appears to mc 
pretty juft : I even believe, that o»c of the beft charaAers 
for diftinguiftiing infefts from other animals, would be theix' 
want of an internal ikeleton. It cannot be denied, howe- 
ver, that, if infects have not bones, mainy of them havo 
parts that anfwer the purpofc of bones. The fnail, for in- 
ftancc, has, within its body, according to Swammerdam, a , 
ftony tubercle, in which many of the nerves of that ani- 
mal terminate. Caterpillars, and many other creeping in- 
fcfts have their head defended by a hard ihell-like covering, 
and often too, a iimilar part above their firft ring or feg-^ 
ment, many of the larvx that change into beetles, and even 
the beetles themfclves, the fea eggs, lobfters, crabs, &c. are 
^all armed with a ihclL Lepidopterous infers and all flies 
have the thorax hard enough to reflft moderate preflure* 
The ichneumons in general, have it very hard ; 1 have feen 
fome of thefe, whofe thorax was fo hard, that it bent very 
ftrong pins I wanted to pierce them with, Thefe parts, 
however, difitr froai true bones, i. By being rather fhell- 
, like, ftony or cruftaceous, than ofleous. 2. By being placed, 
(except in the Aug) on the out fide of the body, and not in 
the infide. 3. By being formed in many, if nor in all in- 
fc£\s, not by a fap which circulates in thefe ftiells, but by a 
fimple appofition of particles, which tranfpire from the bo- 
dy of the animal, and afterwards grow hard. 4* By thefts 
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fhellf being apparently given fot a covering or de^ence^-ac 
And 5«^ By their being fo little eiTential to the internal con* 
fimfUon of the body of infedby that it is in a manner de* 
monftrated, that the covers of (hell fifh < are ioofened^ 
whenever their enlargement requires that the mafdes they 
are attached by change their place ; it is alfo certain, that 
■lany often caft their ihells, and that a great number of 
thofe that are beft armed, exifl and aA all the time which 
has preceded their ultimate transformation, without having 
had any thing of the kind on their body. It would feem^ 
therefwe, that the name of bone, cannot be given, with 
propriety, to thofe (hells or cruftaceous coverings. Indeed^ 
this matter is liable to fome difficulty, in th« cafe of the 
flag. Its flony part has been bellowed on it, neither for i 
covering nor a defei\ce. It feems to exift within the body^ 
merely is a fixed point for the mufdcs to reft on, and to^ 
perform the function of a bone. However, when we con- 
fider on one tide, that this mafs has lefs the form and fub- 
fiance of a bone, than it has of fomething lapideous ; thai 
befid^s, it is fingle ih the body of the Aug, and only occupies 
there, a verj fmall fpace, while the bones, in every animal 
pofiefltcd of them, are found in great numbers, and form^ 
almoft always, a ikeleton of connected pieces, which fup*' 
port, internally, the whole mafs of the body, it does not ap- 
pear, that this liugularity, which takes pbce in the flug, is 
iufficient to make it an exception to the rule. 1 make the 
iame obfcrvation, with refpedl to thofe cartilaginous parts^ 
which are found internally attached to the calcareous covers 
of lobftcrs, and which they quit, when thej caft their 
fhells; being nothing but cartilages, and by no means true 
booes. 

I know, that fome curious obfervers, when tearing away 
from the leg of a flea, the hard part, which covers the ard^ 
oulation next the body, have thought they perceived a bone'i 
in the place which the removal oiF the hard part had left 
bare ) but I know likewife, that the leg of a flea is an ob« 
jeft too fmall, to allow us to affirm, even with the aid of t 
microfcope, that what we there fee, is a bone« and not a 
nerve, or rather, a part of the very fubftaiKe of the 1^« 
If there was a bone in the leg of a flea, we Oiould much 
tatlter cxpeA to find it in the leg of fome larger ;nfcd, e- 
fpccially among thofe whofe legs rcfemblc thofe of the flea/ 
m the graf;>hopperi. but nobody has hx^erto dUtovered any 
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i^ing like one m it. Add to thi«| that the legs of a flea 
}>eing armed with hard fliells, it is not cafy to conceive, of 
what ufe bones would be to them, thefe fhells being alont 
xuore than fufficicnt for fiipporting the aft ion of the ncrvet 
and mufcles, and for preventing their limbs from folding 
between two articulations* 

But if, after all, experiment, fuperior to any reafoning, 
fhould enable us to difcovcr true bones in an inicft, this 
iSngularity, which would approximate the ftrufturc of it to 
that of other animals, would not be fufficicnt to remove it 
from the clafs of infcfts ; but, as it feems eftabliflicd in na-c 
lure, that in every kind of created beings, whofe extremis' 
tics approach each other, there arc always limits which fepa- 
rate them, and that one of the chief, and moft conftant of 
thofc limits between infefts and othrr animals, feems to be 
the iniernal ikeleton given to the one, and not to the others, 
it would ^ccm, that we cannot, without confounding the 
cljtffes of beings really diftinft, rank among infers, any ani- 
ihal, pofleflcd internally of a {kekton formed by a contiguity 
of bones, 1 conclude', therefore, that this contiguity alone, 
is fufficicnt to exclude evcrj a limal in which it is found, from 
the number of infefts. 

Page 39, 1. a?. , 

Whofe fuhjlanu is mt fejh. What the author rentarks 
here in palling, to wit, that the fiibftance of infedls, proper- 
ly fpeaking, is not flefli, may fumifh a fecond mark for di- 
ftinguifliing infefts from Other animals, that is, that if wc 
find an animal, whofe fubftance does not refcmble flefti, we 
Hiay conclude, that it b an infeft. But we muft not carrj 
this too far ; we would fall into miftakes, were wc to con- 
elude, that an animal is not an infeft, bccaufe it has a iub- 
fiance fimilar to fle(h •, for crabs, lob'fters, and fome other 
animals of the fame order have actually flefti, though they 
»«e undoubtedly infefts. Befidcs, as the queftion is, how 
infers arc to be diftinguiftied from all other animals, and 
^nfequently alfo, from fifties, it is evident, that the cxpreC 
fions, flefti and bones, madeufe of by us, muft be taken in 
a very extended fenfe, in order to comprehend the fub- 
jttance and bones of fifties. 

Page 39, 1. 30. 

Jjnjias^rc di/lfMeofNwd. The blood of infefts is ^ 
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red, and this is a third diftinftivc charaftcr. But*, as it Is 
▼ery rare to 6nd in Natural Hiftory, any rules without cx» 
ceptions, the rule that infe£b want red blood, fuflers an ex- 
ception, both in the earth worm, whofc blood has a tinge of 
red, and in a certain (helled fnail, very common in the 
ditches in Holland, whofe blood is purple. Perhaps too, it 
inay be thoiigbt another exception to the rule, that many 
fl cs, when they arc killed, [woduce large fpots, of a very 
bright and deep red. But it muft be remarked, that thefe 
are by no means the blood of the fly. When they were in 
the maggot ftate, nothing fimilar was to be obferved in 
tliem ; and when changed into flies, this nd matter is not 
found in their bodies, as it ought necefTu-ily to be, were it 
blood which circulates in their veins. It is only found in 
Iheir eyes, where it afllfts moil probably the organ of fights 
I know, that blood is iometimes remarked in the bodies of 
gnats, and of fome flies; but, if we attend accurately to the 
circum(lancc> we fhall find, that it is not to. be found, ex* 
cept in the bodies of thofe gnats and flies, which fuck th« 
blood of animals ; and this blood will be found, only in 
iheir ftom^chs, or in their inteftines: an evident proof, that 
this blood is that of the animals they attack, as the author 
|i2|s obferved. 

Page 40, 1. i, ^ 

If tve compare infiHs* Here is a fourth character, very 
ufeful as a diflinguifhing mark of infefls \ for though fome 
^f them equal, and even furpafs in fize, the fmalleft of the 
other animals, it may, however, be faid, confldering things 
in general, that, to defcend from the greateft ^nimali^ to the 
finalleft, infcds begin nearly where the others end. 

To thefe four characters, which rcfpedt the bodies of in, 
fc£ls, as to fubftance and extenflon, we may add fivQ others, 
which have a reference to their external form, and which 
are not lefs proper for diftinguifhing infers from the other 
animals, than the preceding charafters. The firft is men» 
tjoned by Mr Lefler, and confifts in this, that the bodies of 
the greater part of infefts arc, as it were, divided by inci* 
Cires, which h^s given rift to the name they bear. The fc- 
cond, is, that no, infeft without wings has only foyr feet, 
por any flying infeft but two. The third, that they have 
no viflblc noftril, or external cars : but, that they have their 
crg^ans of rcfpiratioi, cither in their tljorax or abdomcm 
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'^e fourth, tliat the organs of maftication, or the teeth of ' 
fiich as have any, aft from right to left, and from left td 
right, and not up and down. • Laftly, that their eyes are 
deftitute of eye-lids, and that they have neither iris nor 
pupil. Here, f htn, are nine charafteriftic marks^ by which 
hifcfts are dirctinolnated from all other animals. . They arc 
found in genera), applicable to every infaft. But there arc 
fnatny fpecies, which want one of the laft mentioned eight 
charaftcrs. The number of thofe that Want two of them 
is fmall ; perhaps,, there maybe Tome that want three of 
them } though I do not know any. . If fuch were to be dif- \ 

covered, I would make^ no difficulty in acknowledging them 
fer kifeftsj the firft charafter, joined to five others, and 
even with four, would be fufficient. I would not Venture 
to fay fo much, were the firft charafter to be Wanting, be- 
cadfe that appears, to m?, the fundamental difcriminating 
.Chara^er, that without which no animal can be confidcred 
-9s an infeft. But when, after having examined an animal^ 
neither the firft charafter, nor any of the other eight, which 
i have juft mentioned, arc found to belong to it,< I think it - 
woQid be, to confound with improper names, things- which 
^ Nature has eOentialiy diftinguifhed, were we to gwc fuch ati 
^nimal the name of infeft. Confequently^ neither frogs^ 
toa^ls, (erpents, fnakes, viper^, tortoifes, lizards, crocodileSy 
nor other reptiles of that kind, can properly belong to the 
clafs of infefts, although Very able naturalifts have confidcr- 
-^ thtm as fuch, perhaps for want of attending td the^ cha* 
rafters we have juft eftabliihedJ For thofe animals, far 
from pofleffing all thefe differsot charafters, hav$ few, i£ 
any of them. They have bones, which, in almqft all of 
ihem, form a compleat ikeletont they have flefh and t^od: 
the fmalleft of them are larger than the generality of m»- 
ie£isj they have no fcnfiblc incifures-, thofe whith havfc 
legs, h^ve four-, they breathe through noftrils ; their maxil^ 
.lae aft perpendicularly, and the eyes of the greater part have 
eye*lids^ an iris, and a pupil ; in a word, they are io ever^ 
rcfpeft, as ilmilar to the larger animals, as they are diiterent 
froiTl infeft s. 

But, it will be faid^ if the animals I have tiamed^ belong 
not to the clafs of infefts, to what clafs muft they be refer* 
red ? I anfwer, that as they difer in many refpefts from in^ 
jefts, and in many other retpefts from the reft of animals, 
and that thus, they cannot be claffc4 conveniently, under any 
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of the four eftablKbed divifions of animal vl^ wbukf ^UtS 
BO difficulty in forming them into a clais %y themfeli^ 
•vhich might be called, for want of a ttiore fui6ible appdku 
tioHy the clafs of reptiles,- takibg the word, in a fenfe a lictk 
lefs vague than that which it generally has ; fo that, accor- 
ding to thb idea, all the lower animals might be divided in- 
to five genera] dafles, to wk, ^[uadrupedsi birds, fiikes, rep- 
tiles, and 2bfe£b. 

Fic^ 4a, I. i. 

The hydra^ the erocodili. The author, by oppofing the hy- 
dra and crocodile, to inieAs, fhews, that he did not confida 
the reptiles we have been fpeatdng of^ a» belonging to tiie 
dafs oi inieAs* 

' Page 46, U 16. 

According to LeuHvenhoech. This writer go« ftlft fartho^ 
and affirms, that he had founds in the feminal fluid of dit^ 
ferent animals, ikch minute animated beings, that a roillioD 
of them, and foinctimes. Hen millionsy woold be required w 

aual the fize of a grain of fand. Neither is that all. M. de 
alezieux protends, that he had bbferved with hir own ni- 
crotcopt^ animals, {even and twenty millions of times finalier 
than a mice. Hift. of the Royal Acad«r of Sdeaces. 171% 

l^AGE 40, 1. 27. 

Tbejki^of infeSti if AffereM. Ats the Am rf iiifcAs, lihe 
tShat of other animals, varies exceedingly, and as i» the one, 
as welb as in the other, ibhie have it foft,' hard, roagbr 
fmooth, thick,' thin, downy^ ipmy, &c. it does not appear t»' 
be in the q^ity of the Ikin, that the chara6^s^ proper fer 
diftingui(hing imeib £pom other animak are to be ftiogbt, 
but rather perhaps in the diveftment of that ikin ; for it h 
remarkable that quadrupeds, birds and fiihes, never quit thac 
fkins, and that the greater part of infeAs, as well as reptik^ 
change theirs often. 

I^AGi 4d, tiine laii* 

Compofed of Jevttal ringjf. Among infefb,.^ (bme are fcobtf 
that have neither rings nor intifures, fuch as fiiaihrft^gs, 
&c. but fuch make but a very fmall part/ 

Pace 41, 1. a* 
Deffer than thoftof the tfiftet. It Would feem here, that 

Digitized by LjOCM* A^w 



NOTES. JO? 

Sflf. Lefier dofs not confider the lobfier as an infeft* But as 
that aDunal has no internal fkeleton, as it has its body divi* 
ded by incifures, as it has neither red blood, nofe» ears, nor 
mooch, nor eyes, fimilar to thofe of the other animals, but^ 
9S in all thefe refpeAs it refembles infedb, I think we can- 
not hcfitate in fixing it in this clafs, although in ii^e, it 
greatly furpafles the generality of inlefts. 

P4GE 4U 1» 3' 

Tiey have nci ixaBlj. If the perfedion of an animal 
were to depeiid on the number of its external and internal 
parts, the comparifon, whieb^ in this refpeft, might be made 
between infejfls and other aq(mals, could not fail of turning 
to the advantage of the former \ of this the reader will find 
conyincing proofs in the toude of thjs treatifc* 

Pax?E43, li^ 

Of thi iivifion of infeifs. It is not fo ealy as one would 
hnagine, to form a proper divifion of infeAs. It is not fuf- 
ficient to find out fome diftini^ve differences between fpe- 
cies and fpecies, and of thefe to fnal^e fo many orders, with- 
out troubling ones f^lf^ about their being more or lefs elTen^* 
tial or accident^ : the divillons muft be founded on the ve- 
ry natufe of the things, otberw}(e, they will be more apt tp 
darken, than tp illuminate the fu^je^. A moft wonderful 
order prevails throughout all Natiure, compofed of diverfif 
ties and analogies without number. It is this order that we 
muft endeavour to diicover and to fpllow \ it is on the jufl: 
perception of thefe diverfities and analogies, that ve muft 
found the general and particular divifions of every fubjtf): 
in Natural Hiflory. But this is a tafk very difficult to (vXr 
fil, sind without knowledge a^tjuired^ by long application. It 
is not eafy to accomplifh it : accordingly, there are but few 
naturalifts, who have attempted to giye us a fyftematic divi- 
fion of infefb. I am accjuainted, only with thofe of Valif- 
neri, Swsuninerdam, Linnaeus, and bur author* I (hall 
take the liberty of making a few obfervations pn ^ch of 
thefe fyftems. ' 

I* Valifnefi divides infefts into fpur claflis, drawp from 
the places they are found in. Th^ firfi clafs comprehends^ 
thole infers which live on plants \ the iecond, fuch ^ live 
hi water or other fluids -, the thir4| thofe that Ijvc within thd 
eartl^^ or ^^nong terreftria} and ftony fubftances : and the 
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iaft, thofe which live on other animalsi or m thejr bodjes* 
But this diviiion is faulty^ in being taken from charader^ 
that are rather accidental than eiTential to infe^ y 2nd this 
)xas made him fait into another much more important error j 
that of reverfing'the order t)f Nature, bj comprehending, iq 
. one and the fame clafs, infcfts which have no other relatioa 
to one another than that of being found in the fame places, 
tvhile it fcparates infe£ls which, on account of their eflcnti- 
al analogies, ought naturally to have been united. Add to 
this, that in following the fyftem of Valifneri, we would of- 
ten find ourfelves at a lofs to know, in what . chfs to place 
certain infedls, cither becaufe they live indifferently in ma* 
hy places, likp the onifci, earwigs, and millspieds, w^hich 
live equally on plants^, and among earthy and ftony fub- 
ftances, and which, confequently; ought at once to belong 
|x)th to the firft and third clafs; or becaufe there are others, 
which, at different periods of their life, live facceffively ia 
different places. Such are many fpeciei of beetles, which 
live is larvse in the waters, transform themfclvcs intq 
nymphs in the earth, and afterwards inhabit indifferently, 
either the water or the air : fuch are many other beetles^i 
^nd other coleopterous infefts, which live fifft in the earthy 
then on platits : ^d fuch like wife are the^ dragon flies, the 
ephemerae, gnats, and many different forts of flies, and even 
fomc butterflies, which live firft in the water, then in th< 
iiir, on plants, or animals, and among which are to be 
found fome, that before mounting into the air, have under^ 
gone their transformations in the earth. All thefe infeds^ 
and many others, confidered according to the' difiercnt pc-f 
riods of their life, would, in the fyflem of Valifbcri, be 
fomctimcs of one clafs, and fotnetimcs of another, and 
fometimes ihdefed, in three of the claffes at once, which 
could not but caufe a deal 6f cbnfufion, and which befideSi^ 
renders Kis fyftem iniprafticable. 

^11. The general divifion' of Swammerdam feems much 
betler imagined. He diftributes all inlefts into four claffes, 
the diftinftive characters of which are taken from the na- 
ture of the animals themfelves. \ The ^rft comprehends 
thofe which are fubje£l jo no- cliange of fbrm, and the 
three others are founded on their different nu)des of trans- 
formation into nymphs and chryfalids. M. Lcffer explains 
them in his Vll. chapter, and I fhall therefore difpcnft mH 
detailing them here. I fhall oiily remark, that the great 
^ o - -. / '^ . • dcfcft; 
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icfe^. in bis fyftem is^ that the fourth clafs feparates from 
the thirdj animals of the fame kind, and vrtiich have 21 
lEDUch greater refemblance to one another, than thofe of 
ciifferent kinds, that conditute his third clafs* For while 
the third clafs is compofcd of lepidoptcrous infefts, of 
t>eeile9 and flies, animals exceedingljr diftinA from one aifo« 
ther, the fourth conGils only of flies which are npt comprej- 
bended in the third. Thus, flics which are animals of one) 
genus, are found ieparated, and diOributed into diiSerent 
claUcs, while butterflies and beetles, animals of different; 
kinds, are found united in the fame clafs. This is certain^ 
ly 2r very great defe6>, and it is further augmented, by . 
Swammerdam's introduc'mg into his fourth clafs, feveral 
flies, which, according to his own principles, ought naturall]^ 
lo have been /anged in the third. 

Beildtrs, as the ftate of chryfalis and nymph is, with in- 
fects, generally a flate^ of weaknefs, and always of imper-% 
fe^on, and as moreover, it is the flate under which they 
are the leaft known, and often with moft difficulty found , 
|>ecaufe then they are for the mofl part enveloped in a cone» 
pr hid in the earth, or in places where it is not eafy to find 
them. I am of opinion, that this (late is not a proper one 
£br furnifhing fuch diAinAive marks fis can be of any uti-< ^ 
|ity. 

' III. Linnaeus, in his SyfVema Nature, divides infe£b in- 
to feven general clafles. In the firft clafs, he places alt 
ihofe which have covered wings, as the different forts of 
beetles: in the fecond, thofe that have naked wings, 
fuch as butterflies, dragon-flies, ephemeras, wafps, ichneoo 
xmons, and other flies. In the third, thofe which he 
names half-,winged, the charafter of which is, that they 
have not all wings, and have no covers to them : in this 
clafs be enumerates crickets, grafshoppers, ants, bugs, fcor- 
t>i€tfi^. His fourth clafs comprehends infers that have no 
wings but limbs, as the loufe, the flea, the fpider, the lob- 
fier, the onifcus, and the millepied. The fifth includes the 
creeping infefts, whofe body is naked, and def^itute of 
limbs, as the tenia, the earthworm, the leech, the Aug. 
The fixth contains both land and fea ihellcd animals, and 
his feventh and laft, fuch as he names zoophytes, furnifhed 
Tfitb limb^i fuch as the echinus, fi&pia, fea Aars, &c. 
-' I* As the fyftem here alluded to, was what Linnaeus pub- 
liflied in the firft edition of his Syftema Naturat> and which 
^ , he 
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he afterwarids changed for the beautiful iyftem, new aimoft 
in general uie, the editor thinks it needlefs to tranflate M. 
Lyonet's remarks on it, A general view of that improved 
lyftem, it may not be improper to give in this place. 
' Linnaeus was the firft who gave the proper definition of 
an iniedt, and that deHnitipn has been adopted by aH fuc- 
ceeding authors. Infedl^, according to him, in their per. 
fcft ftate, are animals with many feet, (i. e. niore than four) 
breathing by means of lateral fpiracles^ covered with an of- 
£:oas crulV, ini^e^d of ikin, and their heads furnifhed with 
moveaUe anrennx, the organs of fome kind of knfc. He di- 
vides the whole clafs of infcfts into feven orders* The firft, 
containing all the infe£ts that pafs with us, under the genp^ 
name of beetles, he calls Coieoptera ; thtk have four wings, 
the upper divided by a (Iraight longitudiiial future, hard, and 
fcrving as cafes for the niorc tender under-wing^* The f&r 
cond, comprehending all infers of the bug kind, grafshop- 
pcrs, &c. he calls Httniptfra; thefe have four wings, the twq 
upper not fo hard as thofe of the former order, nor divi- 
ded by a ilraight future, but lying over each other. The 
third includes butterflies, and moths^ it is called Lepidopteroj 
from the fmall fcales which cover the wings. The fourth 
contains the dragon-flies, ephemerx, &c. they have four 
membraneous and tranfparent wings, without any fling, and 
«re called Neuroptera* The fifth includes bees, .ws^ps> &c, 
which have likewife four membraneous ^ings, and are fur- 
Dtihed with a fling; this order has the name of HymenopterM. 
The fixth contains all forts of flies and infed^s with two. 
wings only, and is thence called Dipiera : and the feventh^ 
^containing fpiders, crabs, &c. is called Apteray from their 
having no wings.] 

IVi I come now to the divifion of our author; and I ob« 
ierve, that if he had no other deflgn in this chapter, than 
to reduce to certain heads, the principal diverfitics in the 
forms of infers, nothing could hinder us from admitting 
his fyftem ; but, if in place of this, bis intention was to 
give us a general plan of the divifions of inPsAs, to ferve as 
a rule to thofe who fhould propofe to treat of ^hem me- 
thodically, and to give their hiflory compleat| I cai^ot enter 
into his ideas. 

His flrft divifion diftinguifhes infe£ls into thoie with 
wings, and thofe without wings. But of what nfe is this 
divifioQ^ when it is allowed^ tkit infe^ in genecati are peo- 
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Sliced tccfm the egg inthout wiogsy and that it is not/ ttS 
iftcr having paffed the greater part of their lives in this 
fiate, that they acquire the power of flying ? If the author 
imderftood, as Linnaeus doesy by infefts witlK>ut wings, fudi 
as never have any« and by thofe with wings, fueh as ffk 
them fooner or later, hb divifipn might be received ) b«ft 
this b not the eafe^ He ranks among the infc£b without 
wings, thofe which having lived for a certaiii time without 
wings, acquire them aftei^vards, fuch as caterpiUar», and va^ 
rious larvse, which change into flies and beetles ^r fo that «a 
infeft which is placed in one of his general diviiions to-day^ 
may belong to the other to-morrow, which makes his fyU 
tern confutod, and more Hkely to lead to en^r, than to or- 
dcr. 

He afterwards iubdivides unwing^ infeAs into thofe 
which hate legs, and thofe which have none. But thb te* 
eond divifion has another drfe^k, which we have taken no* 
tke of in two of the preceeding fyftems, to wit^ that of ia^ 
chiding in one dais, animab of very different appearance 
while it diflrtbutes into difierent claflTes, animals of very fl^ 
milar forms. We fhall find, for example, the fnails which 
lindergo no transformations, united with various forts of 
maggots, which are changed into flies, while thofe pfeudo-^ 
caterpillars, which alfo change into flies, (i. e« tenthredos) 
. are feparated, and placed in the other divifion. 

The author next diflributea miwinged infedb with 1^ 
into difieV ent clafl es, according to the number of their legs^ 
but thb divifion labours undd- the lame defedk, that of iepa* 
rating animals, that relemble one another, and of conjoin-^ 
ing diflimtlar ones. We ihall find, for example, caterpillars 
with fixteea, fourteen, twelve, and ten feet, ahhough they 
all change into lepidopter^e, feparated into fo many clafles, 
according to the number of their feet, while the caterpillar^ 
with ten feci, will be found included in the fame clafs with" 
fbme fpiders, and thofe fpiders will be feparated from thofe 
that have only eight feet, which laft, wHl, in thdr turn, be 
conjoined vrith mites and other atiimab, which have no re<* 
femblance to them in form. After having thus made fome 
fubordinate divifions of unwinged infedb, the author goes 
6n to thofe that have nf ings. Here he fiicceeds better ;• 
Imt as infefb, confidered be£>re the time when they receive 
their wings, have already been arranged by our author, un^ 
der different clafles^ which have no relation to thofe he^aC* 
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figns theitiy thtr havliig acqvfii^ed wmgs, a natnralift whar 
popofed to foWow M. Lefiex^s dhrifioa, would find htmfdf 
tery much embarrafled, to coBciliate the two forts of di^i-^ 
fiont of tbe fame infefb fo opposite to one another. He 
tvould be obliged to abandon one of them> ui^efs hp rather 
ehofe to fioUow the injudicious manner of Johnfton> and to 
treat feparatdj of the iame aaknaisy firft ii creepkigi and 
tiien at winged infefb. , , 

^ I kope thefe few remarks will be fufficient to (hew that 
i(nany inc6nEveniences would arife from adopting anj of the 
four fyftems of infcfts, I hare now tnentioned. At the 
&me time we cannot but be furprifed to fee a £denee whichi 
has b0en treated of^ evch fince the days of ArU^ode^ make 
fo little. progrcfs, as never to have hitherto bcc!^ properly 
fyftematikd. . We #ould almoft be tempted to tirlieve the 
thing impoQible) if it were not more reafonable to ihifik' ' 
(hat the defeft proceeds from few people having given tkcm« 
fdves the trouble of refiedtmg on it. And this ou^t to 
induce all who ftudy infedU to turn th^ ^tention to the 
fubjeft, fics a good fyllematic -divifion is what the fcienoe 
ftands moft in need of. ^ The information whkh may be 
drawn from tfaofe authors who luve not fhccceded wilf 
ferve to guide thofe Who fhall undertake it i&er than* In 
order to make the attempt more eafy, I have ventured to 
point out the faults of thofe fydems wUch have been alr^i* 
dy devifed. The fnaall experience I have in the matter, 
prevents me 6*<Mn entring the lifts myftlf; but if I were 
aUowed to fpeak my own fentiments of the fub^eft I think 
tliat of all the general charafters which diftingnifh infofts / 
none is fo proper to fbrnifli a firft divifion as that remarkable 
difference, to wit thst fome imdergo transformations, uid 
others always preferve the fame figure they had at firft. 
This diVerfity fuppofes in thetn a difpofidon of organs^ la 
internal firu£hire» a mechanifm fo diflterent that I believe no^ 
(hing can more efiendally diftingurfli' them* According to 
this idea, then, we may arrange sdl mfedb into two cla^ ) 
the firft comprehending fuch as undergo no metamorpho^ 
fis ; the fecond thofe which appear fucaaSively under d^er<« 
ent forms. 

The firft dtvlfion thus eftablifhed would fbmHh a vaft 
field for as many fubdivifions as the nature of the f«bje£i 
might require. I do not defign to detail thefe here, but 
ihall content myfelf with giving one example^ fdk>wing a 
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£DgIe branch, by wluch I (hall defccnd to a particular fpe^ 
xics among thofe that are beft knbwn. 

The fecond clafs may be divided into two prmcipal gene- 
ra. The one will comprehend i»fe£ls which undergo a par- 
tial external change of form ; that is a change which is 
not fo compkat but that there remain marks more 
or lefs diftinft of their former figure. The other 
will contain thofe whofe external change of form is fo 
total and complcat, that no traces of their former figure can 
be perceived. Thcfe laft will be of three forts ; infe^ which 
<hange into beetles, thofe which arc transformed into flies, 
and thofe which become butterflies or moths. The infe£ls 
of this laft {ort will confift of caterpillars properly fo called 
and Spanners, (Geometrse) The Spanners will be either of a 
regular or of an irregular figure. The irregulars will be 
either thofe with twelve feet or thofe which iepartfrom the 
cylindrical fliape by turgefcences or protuberances, and thus 
of the ^cft. 

Although I propofe this firft idea of the general divifion« 
as what appears to me the moft natural and the mofl* pi^ac- 
•ticable, it is not to be fuppofed that I give it as exempt from 
faults. I am perfuacled that diflicuities will appear in every 
fyClem that can be formed. The author of nature, wtfliing 
as it were to (hew -that he is above the laws and rules he 
hath himfelf ef^abliflied, feems fometimefi defignedly to de- 
part from them ; hence it happens that however general the 
tules arc on which a fyflem is founded, there will always 
be found exceptions which will render that fyftem imperfeft 
in proportion to their number* Sometimes thcfe exceptions 
are of fo Angular a kind, that it is impoflible to forefee 
them, and nothing but experience can deirTdnQrate thenu 
Not to fpeak of any but fuch as 1 4:onfider as difficulties in 
my own plan, who would fuppofe that among infciSts of the 
iame fpecies, and which is ftill more remarkable of the 
fame fex, there would be found fome who ne^^er change 
their form, and confequently belong to the firft divifion, 
while others undergo a . transformation, which by making 
tihem acquire wings, transfers them to the fecond divifion f 
This would appear fingular, andvyet the aphides, infefts in 
joiiany refpefts remarkable, afford many examples of it. Who 
would think that there were infects, the females of which 
fuflfer no transformation, while the male fuffers a total change 
cf form ? Of this however we find^n example in tl\e glow,. 
WQJun^ Xhe male of wlych is of the beetle kind, and the 
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^male ^ p"ccping mied: with ^x feet, which has fcarcdy a«y 
refemblance to it. It is llkewife oAe of the moft gCDcrai 
rules, that sU proper caterpillars become bytterflies or moths 
and yet among them we find manyXpccies where the male 
^lone turns into a pcrfe<Sk infc<S of that kind, the female 
changing into a dull iil-ihaped animal without wings. The 
rule is that all maggots fubj«£t to a change are metamerpho- 
ied either into fli^s or beetles ; and yet the flea, thougti it 
fpring^ from a maggot, is neither the one nor the other. 
The ant like wife comes from a maggot, and yet few oi 
them become winged. All thefe fingularities are fo many 
difBcpltfcs which occur in the plan 1 have Sketched, as they 
^o in m^ny inftancc§ in the fyftems of Swaramerdam, lin- 
paeus apd LeiTer ; but as difficulties of this kind will al- 
>vays be unavoidable in eve^y fyftem which attempts a na* 
tural order, becaufc the rules of that order however general 
thty may be, are feldom uniyerfal 5 there is no other way 
but that bf endeavouring to reconcile fuch difficulties with 
^he plan devifed. This ^ay be done by affigning to infefbs 
of a doubtful clafs, that clafs in which the individuals are 
found, which are the moft perfeft of their fpccies i and tor 
infe£ts which belong properly to no dividon, that to which 
they have the neareft relation. Thus the winged aphides 
which from tkis circum^ance are the ipoft perfeft of their 
fpecies, belong to the fecond general clail in our fyftem* 
According to my division, I would have no difficulty in 
comprehending every fpecies of ap^is in this fecond clafs. 
For the fame reafon, the female glow worm would be found 
9mong the beetles with their males, and the un winged lepi- 
dopteroB, ihould be ranged in the fame clafs with the maies^ 
, the winged ants would bring the whole fpecie$ to the clafs. 
oj flies, and the relation which the flea has in many refpefts 
^ith beetles, would make ic take its ftation at the end o£ 
the animals of that order. In. th*^ manner might difficult 
ties be obviated, and a methodical arrangeoient facilitated. 

Fagz 43, 1. lafi. 

7he GforJius. This is an aquatic wprm. There arc fiwac 
tcrreftrial animals, wfeich dcfcrye as well as this to be called 
thread-worms. Catei-pil^^ nourifli ibme of thjcm in their 
intcftines. I have feen ipmc iflue of difiercnt lengths fron^ 
xfxoTC than one fpecies of caterpillars that feed on the akier. 
A caterpillar of the length of an in^h, furniihed me witl\ 
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bft(5 ten inches long, and which was not ttearly fo thick as 
the fifft ftring of a violin. This worm fo much refembled 
» piece of cat-gut, that if one did not fee it move) oiic 
icould hardly believe it was an anitiul* 

Wck 44^ 1. 2; 

• The Water TipuU. This mnft be fortie pslrtictilar fpecies 
Ibr in gcnrral the water Tipulx haVe fe^ t : and what h un- 
common, and what no one has as yet obfcrvcd, I know 
fpme of them which may be faid to be a kind of quadfuped. 
They have two kinds of legs or crutches at the anterior 
part of their body^ and two at the hinder part, Thcfc 
legs, which is another fingularity, are ftiff and without joints. 
The anterior ones, a third Angularity, inftead of being pro- 
vided each with a pointed nail, are armed with a circle of 
hooks, and both feet are moved at once, but with a motion 
always parallel and uniform from top to bottom, and vice 
VeHa. I know not whether the pofterior bnes be move- 
able ; I fiavc always found them ftiflF like fticks» If the 
four limbs I have juft mehtioned, can be called true feet^ 
thh infeft will make an exception to the rule I laid dowii 
m the preceedihg Chapter, to wit, that no creeping infe£t ii 
« quadruped. 

Page 44^ 1. j. 

Htppffcampun Ad the fulcra of this little atiimal fonti 1 
perfect Ikeleton, it ought rither to be confidcrcd as a fifh 
khan as an infeft. 

t*AG£44, i. ili 

Evinihe intejiinis tf animals. Of all atilraals^ riorie peri 
naps are fbliabk to nourifh worms in their inteftincS as in- 
re£b» The ichneumons, which are of many different fpecies>r 
derive their origin for the moft part from iarvx which have 
led on <Hher infers and deftrOyed them* 

Page 44^ 1. 31; 

/ know a Jpecits of water flea. It is far from ht\ng ccr^ 
tain that there are imy infe£ts with only two feet. None 
fuch afe foiind among thofe that live on land. God {<?emd 
to have diftinguilhed by this charaftet men ahd birds from 
the reft of terreftrial animals* It is not even vdry certain 
tik«t there are bipeds among the aquatic infe£b. Thofe that 
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pafs far fuch arc the puliccs aquatici, mentioned by the afl-» 
thor, and the larva of th^ (^Afdus) but if we examine accu-^ 
ratdy what arc fuppoled to be the feet of both tUefc ani- 
mals, we will iind that, as to the Pulex aquaticus, they aro 
rather a fort of oars, which the animal ufes in its progrcf- 
five motion, than true feet ; for far from having the 'foriiL 
of feet, they are two trunks placed near the head« 
They divide each of them into two brancheb- whence oihcr 
fmallcr branches iflue which circumifanccs do not agree 
with thfe idea we have of feet, nor indeed are they fit few 
performing the functions of feet. But even though thefe 
oars fhould pafs for true feet, the fame pulices feera to 
have others under the belly, which from their minutenefs 
feem to have cfcaped the obfervation of Lcfler, and which 
prevent thefe animals from b ing confidered as bipeds* 
As to the larva of the Afiius, what would have been its fc€t 
are two fKort articulated members, two forts of beards 
which iflue from the fides of its mouth. Their fituatioiv 
and' minutenefs ought rather to make them pafs for beards^- 
than for feet, although Swammerdam affirms that they arc-, 
cafes for the extremities of the feet of the future fly. Morc- 
Qver this animal when arrived at its perfect ftate, has fix 
legs, and accor^lingly it cannot with propriety be dafied 
with bipeds. But if iofe6ls have not hitherto furdifhed ns 
with certain examples of animals with two feet, onewould 
perliaps be furprifcd to hear that they furnifh us frecjuerttly 
with examples of thofc that have but one. However ftrangc 
this may appear, we do not hefitate, with M. Reaumur, to 
mention. a great number of Bivalve Ihelled animals poffct. 
iing a mufcular organ which they extend a great way be- 
yond their ihells. This organ b their foot, and they ufc it 
in tranQ)orting themfelves from place to place* 

Page 45, 1.3. 

The Formicaleo* It is no doubt from the refcmWancc m 
the name, that the Formicaleo is placed among the Formicx 
or ants, thefe infedts refcmbling each other in nothing elfe^ 
The firft in form rather looks like a fpider ^ k devours aiits 
and is therefore called formicaleo* 

* Linnseus calls it Myrmeleon Formicariiim. 

Page 45, 1. 2^. 

Land and water Scorftons* The flat and wmged Omer 
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contimonly named the watfer fcorpion has only fix feet. The 
land ones, at leaft fuch of the frccies as arc known to nic, 
have ten feet, counting the two large fore feet which arc ar- 
jned with claws or pincers. 

Page 45, L 24. 

The caterpillars called geometry. Thefe caterpillars hare 
generally ten feet. The fpccies that have twelve arc very 
rare. 1 know but three forts. None have been found, fo» 
far as I know, which have eight feet, though a fir ft rate nat- 
turalift fuppofcs chere may be fuch. 

Page 45, 1.^25. 

Tie common caterpillars. Thefe hare fizteen feet, conw 
prehending the two hinder ones ; but the author, it would 
ieem does not couut them^ I know not for what reafoo^ 
fince be reckons the hinder ones of the geometrae among 
» thcT feet. It is even the more neccflary that thefe ihoukl 
be reckoned in the common caterpillars becaufe there is ^ 
fort of caterpillars with fourteen feet, that have no hind 
ones. Thefe, with r^ard to the number of their feet^ 
would be confounded with the common caterpillars if the? 

Eofterior feet of fuch as have them were not to be counted.r 
eddes, the caterpillars which want the hind feet, there^arc 
alfo forac other fpecits which do not want them, and yet 
have only fourteen feet. Thefe, and the former are the 
only ones tiiat can be ranked in the dafs which the author 
here fpeaks of. 

Page 45, 1. 27. 

We obferve eighteen feet. There is no true caterpillar 
known which has eighteen feet. Thofe which have more 
than fixtcen and which refemble caterpillarsareasM.de 
Reaumur names them pfeudo- caterpillars, that is, fuch as 
though pretty fimilar to caterpillars are not really fo, as they 
naturally change into flies with four wings ^chneuqnons or 
Tenthredos) while the true caterpillars change into butter- 
flies or moths. If there be iany pfcudo-caterpiUars with 
eighteen feet, they muft be very rare, for I have never 
found any. All thofe I have feen had twentv or twenty- 
two fett, and indeed that which Leflier here Ipeaks of, on 
the authority of Mad. Merian has really twenty by her ac- 
count. But I fufpe^ very much that £he has b^en deceived 
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is (he fays that it produced a phalena. TUs wouid be aA 
Unexampled cafe, and two fiogular to be credited on the au- 
thoritj of a prrfon more intent on painting inie^ than in 
defcribing them cxa^tiy. There is every rcaibn to believd 
that (he had midaken the chryfalis of a true caterpillar for 
that of the pfeudo-caterpUhu* in qaeiVion i and I imagine 
that fhe made a fimilar mii^akc in Part ix. N^ 3. of her 
£uropean infe^^ ^here Ihe fays, that a butterfly came firoia 
• caterpillar with twenty- four feet. 

Page 45, 1. 3^. 

Seette nvith a prohofcis. This likewifc would be a fingu- 
lar faft in Natural Hiftory if it were true, 1 do not believe 
that any naturalift has ever feen a larva with four and twen- 
ty-feet producing a beetle^ nor indeed does Mad. Meriant 
whom M. Lefier quotes here as his authority^ fay that xht 
Onimal in queftion had four and twenty feet. It is in thd 
dlefoription of the third and not of the fccond plate of her 
fecond part that (he fpe'aks of an ochre<»coloured larva found 
In rotten wood, which changes into a beetle. Some linei 
, above flic had fpoken of a caterpillar with twenty-four feet* 
Thefe two defcriptions arc pr'mted clofe together in my Edi- 
tion, and occupy only ten lines. The author has probably read 
the firft four lines, where flie fpeaks of the four and twenty 
feet of her pretended caterpillar, and then £kippiog two or 
three lines has read what fhe fays of the larva of the beetle* 
Without further confidcmtion, he mufl have taken th^ 
pfeudo caterpillar and this larva for one and the fame ani^ 
toal ^ and has given to the larva the feet of the pfeuda*ca- 
terpillar : without this explanation, it is impoilible to com« 
prehend how he could quote the authority of Mad.*Merian 
for bcftowing four and twenty feet on a larva not mentioned 
by her. 

Page' 46, 1. 1. 

Ofte hundred and eighty four feet. This number of feet 
cannot but appear very conddcrable to thofe who rcflcft oA 
the multitude of fprings, which muft enter into the inter* 
nal conftrudion of fo fmall an animal, in order to put fir 
many machines in motion. But after this with what afto^ - 
nifhment will wc not be ftruck at the fight of an animal^ 
which has fifteen hundred and twenty feet, as one fpecies ot 
fea flars lias. What do I fay ? even two thouiand one hun^ 
* dred, 
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^ed, a& a fpedes of Echinus has, according to M. dc Reaa- 
mur. See Memoires de I' Academic Royale dcs Sciences^ 
J7101 and iyi2. BcfUles tins prddigious number of fect^ 
tbefc Echini, according to the fame author, hive thirteen 
hundred horns, iimilar to thofe of fmiU, whic:^ they can put 
put and draw in at ple^fure, ana from the ej^tremltics of 
vhich| they cxprefs a kind of glue, by which thr-y attach 
themfelves to the bodies they want to fix op, that tiioy may 
not be carried away by the agitation of the water of the 
fpa. 

Page 46, I. 17. 

7hofe that eat other infeEls, AH flies whofe maggots cnt 
^)fe^s, are not flies with two wings. The greater part 1 ?. e 
lour which are called Ichneumon flies, and M. Lcillr hin*- 
fclf places them among the infe£ts with four win^s, Thcfo 
mfedls have borrowed the name of Ichneiinion from a cer- 
tain amphibious rat of Egypt fo calkd. This rat destroys 
tiie egg of the crocociile, and it is iaid it can find its way in- 
fo the belly of ttot animal to prey upon its liver. 

Page 46, 1. 20. 

* The RiciQUS volans* This is th^ Hippobofca equina 
pf Linnaeus. 

Page 47, 1. 4. 

A powder Jlre%ued over them. This powder (ecn in the 
microlcope conflfls of flat laminae or plates of a regular fi- 
gure. Their anterior tdgQ is generally indented like the 
teett of a faw, and their pofterior extremity terminates in % 
point. They have likewife pretty often different fides. 
Some of tbe(^ plates likewife are channelled \ I know fome 
that have fixty furrows. This powder or rather thefe plates 
are not fcattered at random on the wings of lepidopterous 
infects ; they are there ranged with a great deal of art, and 
}aid over one another like tiles on a houfe. Each plate is 
inferted by its apex, into the membraneous and tranfparevt 
part of the wing, and the aflTemblage of their difierent co» 
lours forms thofe beautiful ihades which we admire iq, 
them. 

Page 47, 1. 5. 

Have four ivings. It is lb general a rule that all lepij 
^opterous infecEts have four wings, that one would be inclin^ 
f 4 to l)elicye it without an^ exception. But I have found a 
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caterpillar of Ac Gcomftnc kind, about fcvcn lines long, of 
a pale green colour, with a head comprcffed and forked, and 
with two points at the extremity df its abdoonen, which 
p-oduced a well formed butterfly, having, befides the four 
wings common to all butterflies, between its upper and un- 
<ler wings, two fmaller ones, ciliated and folded double In- 
deed they did not fcem to have been of great ufe to it in fly- 
ing, but they certainly deferved the name of wings, as they 
had zW the appearance of thcni. As I have never obfcrved 
more than one caterpillar of that fpeeies, I {hall not decide 
whether this (ingularity was a lufus naturae, or a charaAer 
peculiar to that fpccies. I know however that infefls aflFord 
few exa mpies of monf^rs with more members than are ne- 
ceflfary for them, and this makes me think that the fix 
.wings might be natural to the fpecies I mentioned. 

Page 50, 1. 13. 

^Sea-Stars. It would feem that Mr LeflTer considers Sea- 
Stars as animals without feet* The rays of fome of them 
fnay however well be confidered as fuch, fince there are /pe^ 
cies which move them, and ufe them for walking ; but evoi 
though this fliould not be the cafe, there are Sea-ftars that 
have rays provided with a ^great number of feet as we have 
already remarked. As to thofe fpedes, they cannot be ran- 
ked among infers deflicute of feet. Btfides, in the author's 
^numeration, he has forgot to, mention fnails, dugs and ma- 
ny (helled animals which would conflderably have augments 
cd his lift. 

Pace 50, 1. 15. 

ne clafs of wJeBs wth t^mo feet. See what has bcca 
faid on thefe difi^crent clafles in the preceeding Chapter. 

Although Mr Leffer's Catalogue of infers be prettf con- 
fid erable, it is however far from comprehending all the in- 
fers known. He confines his clafs of butterflies to the 
number of 135; but Mad. Mcriaa alone has difcovered up- 
wards of 260, including thofe of Surmam. I have, in left 
than four years, found above 340 ipecies of butterflies, 
in the fpace of about a league in circuit ; and I do not 
<roubt but a little application will furniih me with manf 
SK>re» 

Page 51, 1. 4. 

^ndfo progrejjively. Mr Lefler gives us fcae but a Taguc 
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Idea bf the n^ultipfication of infcfls. As fometliing more 
dccifivc, I fhall relate an experiment I made dn the 
fubjett. Although one of the moft' common, it will give ^ 
iis a more accurate idea than that in the text. The 
Experiincnt was made with the moth figured by Gocdait 
Part I. Exp. 59, (Phal^cna antiqua.) A neft of about 350 
rggs, which 1 had from a fitigle female of this moth, produ- 
ced as many little caterpillars. As it would have been in- 
convenient 10 have fed fo many, I took only eighty, which 
I brought Up. AH of them underwent their transformatiohs, 
and came tb their perfect ftate, except five which died* A- 
mongft all ihcfe however I had but fifteen females; whether 
the males are naturally lefs numerous in this fpecies, or 
tvhether it happened by chance 1 khow not. But let us 
fuppofe for a moment that it always happens fo, I reafon in 
this manner : If eighty eggs gave fifteen prolific females, 
the neft of 350 would have given at leaft 65. Thefe 65 I 
females, fuppofing them as fertile as their mother, would 
have produced in the fecond generation 22,750 caterpillars, 
among which there would have been at leaft 4265 females, 
which again would have given birth to 1,492,750 caterpil- 
lars for the third generation, a number greater than accor- 
ding to Mr L-fler's calculation, the third generation of all 
his 765 different infefti. Befidcfe, the caterpillar I am talk- 
ing of is not one of the moft prolific. I know fome that 
produ<ie double the number at leaft. And what is this in 
comparifon with certain viviparous flies, which produce to- 
wards 20,oco young, at a fingle birth ; of which confe- 
quently a fingle fly, luppofing the number of females equal 
to that of the males, would produce at the third generation 
ft pofterity of two thoufand million of millions ? L& a pcr- 
fon form to himfrlf, if he can, an idea of the prodigious 
immber of flits which at the end of a few years a fingle fly 
of this kind would produce, had not Providence taken care 
to limit tlie progrefs of fuch aftonifliing fecundity. But 
what ftiall we f.iy when we confider, that God created in 
the firft of rhele animals, a faculty fufRcient for the produc- 
tion of many thoufand gncrations of their kind, Which 
fhould continue to fiiccwcd each other to the end of the 
worW, and of whith eacli individual female fcems to poflTefs 
the power of miilriplication info enormous a^degree ? Certainly 
thofe who thinlcahat all rfprouudion is peiifordicd by deve- 
lopcmcnt, will here lind tliemiclves per^>lcxt'd, and will be 
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obliged to acknowledge that if their fTfiem is plauiibk on otkf 
hand, qn the oth^r it is founded onfuppofitions which we caiF- 
not conceive to be poffible, (ince for this purpofe, we muft 
be able to coniptehend how the original parent fly we are 
ipeaking of, contained, in its body 9 Juch a prodigious nuxa* 
ber of young, that when arrived at their fulV growth) and u^ 
Xiited together, they would fornrv, if I may venture to fay fo, 
a mals greater that) would be produced by the accumulated 
matter of all the globes in the vifible hemifphere. But this 
is not the ox^y marvellous cifcumftance. As eac& young 
one when iriclofed in the pJirent fly, is- at Icaft thirty thou- 
&nd times fmaller than its mother, and as we muft fuppofe 
that each young one eohtains germs at lea(\ thirty thouiand 
tUnes fmaljfer than it is itfelf, and fo of the reft y htre is a 
new fort of ppogreiGon, flill more marvellous than the firft, 
by which e^ch-fl^y, in proportion as we confider it a ftep nea* 
rerto itsBrfl parent, will diminifli much more in tiae than h 
isencrfafed in number* at each generation : fothat the mag* 
got of fuch a fly which is at pitient thirty thoufand times 
imaller than its mothtr, war three Bimdred milhoil of times' 
* fmaller a generation before;; and three thoufand million of 
millions of times fmaller two generations before. I^et anv 
one judge after this of the infinite minuteneis of fiich a magi 
got, according to this fyftem, fome thoufands of generat'ons 
back. It woulJ need, in fuppofing that flies generate only 
once a. year, at leafV twenty-twa thoufcnd figures . ranged" 
confecutively, to expreft' arthjmctlcally, how n^y times^ 
fmaller than a fly of its {pecies'it was, when inclofed in the 
common mother of the (pecies. lif in this fyiltm of deve-> . 
Ibpement we fliould fuppofe that it is in the animalculas of 
the male fenien^ that the fource of multiplication is to be 
ibught, the wonder woukl greatl/encreafe : fcr th^(e animaW 
^\x are much lefs in proportidn to thte males, than the £m^' 
ttifes of flies are to the female. 

Page 51, 1. 6. 

I have made no mSntlon of maggots^ caterpilUrr^ &c. The 
reafon of this is plain. All the winged infers here engine/ 
rated, having been formerly maggots, caterpillars or other 
creeping larvx, could not be reckoned as maggots, cattrpift 
lars, ^c. and tlien as winged infects widvout ootmting tbnnr 
t^«. 
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Page 52, 1. 7. 

pQodkr othtr aninuils* li h not only among other animals 
Aat iniTeAs meet with enemies ; thcv dcftroy one another. 
The Formica4co (Myrmeleon formicarium) devours ants, 
the Hemcrpbius perjia and a great number of Ut\^ feed on 
Wl fc^rts of aphides ; fpiders eat ^ies, and are tliemfclves kil^ 
Itfd by wafpg, and Mhcr voracious flies. The tree bugs, va- 
rious hrvse wkich cinnge into beetles, and many beetles 
and flies deyour ca^erp Jl»u^, pfeudo-caterpiHars, maggots^ 
butterflieSy^and moths 5 fome fpeeies of caterpillars eat one 
jsnother. The ichneumon flics of many fpeeies deftrof an 
infinity of larv^ by J^yiRg -their eg^s in them which pro- 
duce young, that prey o^ the vitals of the animal which 
{arbours them. The icarnage is ft ill greater among aquatic 
infedls; of thefe there is hardly a fpeeies which is not, at 
(bmc p€rio4 oi it$ life, a prey to feme bolder or ftrongcr in- 

fea. 

Page 20,1.9. 

* I'lOjcttfts which lay waftc the fi<rlds, have tlic tail too 
flioft to be aWe to lay their eggs deep in the earth : accor- 
dingly, bii'd^ and the injuries of the elements dcftray iheol 
m great nunibers ; a wife ordination, of providence, to 
prevent th^ ^xceffiye muhiplication ctf fo noxious an api- 
fxial ! ' 

Page 46, 1. 6, 

Every thing which lives refpires* Although this \s a moft 
genet-al r|ile, it is not jpe;4w^s without exception in infefts. 
Many have given roe rtAon to doubt of their refpiration, at 
leaft in certain ftagcs of their exiftcnce. 1 took for inftance 
fome of thofe large cantharides'of the willow, whofeftrong 
fmell, though no.t very difagreeablc^ is felt at a confiderable 
diftance. I put them under a ^^fs^ where for a long lin^e 
fulphur ha4 been burning on a piece of copper made red 
hot, that the fulphur might continue to burn in the mldft: 
of its own vapours 9 an4 although there ^rofe (b thick a 
finoke that it almoft hid my infefts from fight, they fuppor- 
ted thcfe vapours for rpore than half an Jhour withottf 
fufferingj that I could perceive, the fmalleft injury. 

Beiides, when wc confider the folidityof the greateft part 
of the cones made by the pfeudo-rcatcrpillars, ^^ the great 
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number of Ichneumon flics, we cannot conceive how". it is 
poffible that tbefe infects fliould live fcvcral months under 
ground in a place fo clofe and fo impenetrable to the air 
if they needed to breathe in it. If indeed they were to 
breathe even the air Vhich is incloftd along with them, fo 
fmall a portion, paiEng fo often through their fpiracles, and 
being tainted with the exhalations it could not but receive 
from them, would be of no ufe to the infcft. 

Neither would I maintain the refpiration of chryfalids ; 
at Icaft ouc experiment convinces me that there are fome 
which do not always breathe. I took the chryfalis of the 
Sphinx Liguftri^ which be/i»g one of the greatcfi is the mod 
proper for experiments. It had, beiides, the two anterior 
Aigmata fo open tliat with a common magriificr I could fee 
into the fubftance of its body and obfcne a fmall vacuum 
between it and tlie cover; This made me hope that if ref^iira- 
tion took place in chrylarKis, th.s would give me certairi 
proofs of it. Two or tliree months before the perfeft iDfc£t 
ifllicd from its cover, 1 dug :t up, and covered, feverai tifhes^ 
firll one, ^nd then two, and after\Vards fuccefllvcly the 
V^hole of its fdgmata, with foap-watcr. At cach'timel ob- 
lerved for a confiderable fpace, with the glafs, the ftigmati, 
thus covered, to fee if any bubble of air was formed above; 
which would nati4rally have happened, had thefe ftigmata 
ferved as copduit^ to the air in refpiration ; but with all my 
attention I could perceive none. Some days afterwardsj I 
repeateH the fame experiment in a manner which appeared 
to me ftill more decifive. Iriftead of covcring'the ftigmata 
with foap-watcr, I covered each with a tittle babble of air, 
iaken from the froth of the f^me water, that the air migh^ 
enter and go out more freely. But my curiofity was not 
the more gratified *; thefe bubbles which ought to have rifcn 
or funk at each expiration or infpiratioh of the Chryfalis 
preferved conftantly the fame appearance, tijl, their pellicle 
becoming dry, they biirft. 

When the pcrfedl infeft had iflued from this chryfalis I 
took it up inftantly.' I waihed the infide of it, and obfer* 
ved at the ftigmata of its fegments littje bundles compofcd 
of a great number of very white tbreadk of which the loog- 
eft were about two lines In length. Thefe appeared to me 
the exuvix of the pulmonary organs. Iblowed on cadi of 
the ftigmata with all my force, by means of a very flender 
iube, but my utmoft efforts could neither fwcU nor movt 
• ' • any 
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^ny of thofe fragments of the veflcls, wlwch were attached 
to them intcrnalTy ; but this muft ncccflirily hai^c happen* 
cd, had the communication of the external air by thcfe ilig- 
mata in the bronchise remahied open, or had the infe^* 
when inclofed in its chryfaliS) been able to breathe through 
them. 

- If the reader is unwilling to draw a more general con- 
clufion from thefe kft cxi^riments, it may at Icaft, I think, 
be inferred from them, that the chryfalis of the fphinx li- 
guftri lives for fome time without rcfpiration, and that its 
two anterior open ftigniata ferve only to facilitate the eva- 
poration of the fuperabundant humours, and to permit the 
^xtern^ air to fupply their place. 

Page 55, L 15. 

. It is not to be douHed. It 1% not on the fingle experiment 
here related,, that our knowledge of the refpiration of in- 
fers is founded. That experiment does riot appear to me 
fo deciiive, as fome may perhaps imagine. Even though 
^n infect fhould not refpire naturally^ it might happen, if 
its parts are tender, and not apt to fb*etch, that, when pia-. 
ced in an exhaufted receiver, it would be killed. It would 
be fufficient for this purpofe, that the air, which is difpcr- 
fed in different parts of its body, fhould be there confined, 
}n fuch s| manner as to Ixave no convenient idue. Thus, as 
foon as the air which furrounds the animal, and preiles on ic 
!n all direAions, is removed, the air within its body will not 
fail, in confequence of its natural, elaflicity, to dilate itfelf 
exceedingly, and thus to burfl the membranes and vcffels 
which keep it confined ; this would certainly occaiiod: ' the 
death of the animal, though the want of refpiration had no, 
ihare in it. We have proofe Icfs doubtful of the refpirati- 
on of infe£b. Tue faft appears to me fufficiently demon*, 
firated, with refpeft to many fpecics of aquatic infefts : I 
fpeak of thofe which are bftcn feen thrufliiig the extremity 
of their abdomen to the furface of the water, and remain- 
ing there, as if fufpended.' Thefe extremities are with them 
the organs of refpiration, and they keep them thus in the 
air, for the purpofe of breathing. To be certain of this, 
we need only cover the furface of the water where they are, 
with fomething which may prevent them from thus bring* 
ing their tail to tHc furface. They will immediately be feen 
. preatly agitated, and feeking with extreme inquietude, ibnie 
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epeniAg tfsroagh which to pufli it. If they find no opcn^ 
if>g> thty arc fcrji foon afterwards, to fall to the bottom and 
die, cften in iiucK lefs time than would be neceflary to 
drcwn the mod delicate terrcftrial infeft: an evident proolf 
of ihe refpirdtion of thefe animals, and that it is abfolntely 
necfllary to their exiftcnce. It is proper, hawcvcr, to in- 
form thoie who would make this experiment, that all aqua- 
tic iiif(.fts, which rcfpire at the pofterior part of the body, 
do not die equally icon when deprived of the air. The 
dytifci can redd this proof for a long time ( but their hurvae 
can Ibpport it but for a few minutes. 

As to lungs^it is eafy to allure oprfelves that infe^ have 
them, even without the trouble of diffeftioii 5 we need 
cnly examine, in jthe water, the greater part of their exu- 
viae, where we fliall fee floating, great quantities of white 
veficls, which arc conntfibed, by their principal trunks, 
with what was the orifice of the organs of refpira- 
tioo. Thefe veffels ^re the fraaments of the lungs. Theft 
hings, in infedts, divide into (uch an infinite i^umber of 
bronchiae. difperfed over their whole body, that all the 
prts are, as it were, embarrafied with them, and it is often 
difficult, when we d\St£i an inie^, to lay afide all thofe fila« 
ments, whicjx confound by their number, every thipg that 
appears. After this, would we not be furpriied td learn, that 
thefe pulmonary veiTels are not tubes compoftd of a fingle 
membrane; but veffels always open, com|K>fe4 of a cofird or 
thread, the turns of which are like thofe of a fpring woun4 
Itnmd a cylinder, and which thus form h^^^^^ cylinders, 
wt;ick open a paffage to the air I But this is not the only 
wonderful c rcumftanee in the mechanifm of thefe hings* 
M de Reaumur found, that the firings which form them, 
liave, in feme infe^, fix raifed fides, fo that they feem td 
be compofcd of fix threads, nearly cylindrical, fia(lened to 
one another. Who would haye imagined, that fuck fmali 
Tcfiels were conftruftcd with fp much art ? 

Page 55, |. 24. 

It h found at the mouth. Jt is fddom at the mouth or at 
the hettJ, that the rcipiratory organs of infefls are to be 
found : nay, perhaps, there is nor^a finglc inftance of their 
being fituated in that pljce. As it is on the authority of 
Frifch that the author advances this faft, I think myfclf 
obliged to obfervc, that the experiment which induced 
Frikh to believe, that the aquatic larva? of the fmaUer dra- 
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gOD-flies reipire by the under part of tbe mouthf is hy no 
^cans decifive. Thefe animals have the mouthy s^Ad all t\m 
under ^rt of the head Covered with a maft, attache 
ed to a kind of ann» which, iffbtng from the midev 
fide of the thorax; md making; a bend, k feUcd back, and 
touches the animal under the chin« it is by misDS of this 
iurm> if I may call it fo, that the animal puts on;* or. ta^ 
off tht mafic from its mouth at pt^COre.; Wbeiv .thk. larxa 
is feized between two Iinger!S| even whaD it is dead, and it$ 
abdomen a* little pref&d, it is furprrfmg to fee it ofteir nfiib 
its muzzle, prOjedl the angle of the arm from under thd 
thorax, lower its mafk, and, when the prciTure b remoredt^ 
put it on again. Frifch, who, like me, had made the experi^ 
ment, drawrfrom it a con^eq^ence which I cannot approve* 
He affirms, that this ma&, and the arm 6y whidi it b ath 
tached to the chin, is the orgaa by which the animal re^ 
fpires^ and the motion made by thiisi arm when the abdomcft 
ef , the larvx is preiTed, is a proof of this; becaufe, accovdinji' 
to him, the motion {hews, that fhe air is comtAU|[iicate4 
£rom the abdomen to the arm by the cbiq. But I am a« 
liraid, he is deceived in the concluiion which he thus dra^P^ 
It b my opinion, that thefe animals, while they comiAile in 
the ftate of larvs, refplre water and not air ; and (hat the]r , 
xnlpire the water, not by the mafk, but by their pofterior 
part, through which alfo they diffcharge it. The expiration 
IS more vifible than the infpiration, but it is eafy to conv'mce 
one^s fclf, that both arc performed by the poftcrior citr^ 
xxiity. Let a fiik thread, fuch as b fpun by the filk wornv 
be taken, and its extremity rolled up between the fingers 
into a little clew. Thb clew. When moiftcncd-, finks to the 
bottom, and being fufpended by fo flendttr a thread, it re* 
dcives all the motions which the larva ccmmuniciates to tlic 
water. Let it be brought near to the orifice at the pofleri- 
br part of the animal, and* it will be feen, that tht clew ia 
9lternately repelled' and attra^d, fo as to fhew diftinAly^ 
thkt its reruhi to the body of the animal, b the effect of 
an a£hial attraAion, as it b much more quick than it wouUI 
be, weyie it the cffeft, merely of its own weight. Thcfe in- 
fects, therefore, refplre by their pofterior extremity, and it 
is water, and not air which they refplre. Thus, when their' 
abdomen is prefled under water, they are made to lower the 
mafk : but no bubble of air iflfues, any more than it doe$, 
from tbe other cxtretmty i' and wt never fee that thcie a4» 
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nimals mount to the farfke ok the water tp take in alrj 
which many a<{uatic mk&s do which refpire air. Beiides; 
,the adion of lowering the maik, which they often do when 
tfaelr abdomen is prened, by no means proves that they re- 
fpire by that orgaji. Oti the contrary, it fliews, that the 
flaid» which at that time is very vifibly accumulated in a 
part of the arm, towards the infide of the angle, has no 
cxit,.as the turgefcehcy laftsas longas the preiiure is con« 
tintied) and this may be reitefated at pleafure, even in a 
dead animal, which would not happen, did the fluid efcape 
by that way* The mafk has another ufe, much more cer- 
tain; it is cleft in the fatne direction with the mouth, and 
re-cleft by another fifitire, which falls perpendicularly oq 
the firil from the ft'ont of the muzile. Upon the approach 
of an animal fuited to their tafte, thefe infers inftantane- 
oufly lower the maik, and opening the clefts, they lay hoki 
of their prey, ^nd keep it inclofed and firm between thefe 
clefts, while they devour it at their leifure. The principal 
Organs, whidi are to fcrvt the purpofes of refpiration, when 
they arc to breathe air, after they are changed into dragon- 
flies, indead of water which they breathe at this time, have 
their origin or openings on the thorax, where they arc difiin- 
guifhed by two ftigmata, and in thefe terminate all the pul- 
monary veffels which already contain air, even while the infe^ 
ftill lives in the water. It is difficult to fay how the air gets 
into thefe; for, as was iaid before, the aninml is never feen 
coming to the furface of the water to receive it. But that 
they do contain air b a certain faft, of which it is eafy to 
be fatislied. We have only to put the water, which con- 
tains a few of thefe animals, over a gentle fire, and when it 
begins to grow warm, ^re fliali fee the air within them ex4 
pand and efcape in bubbles, fon^etimes with noife, by the 
two ftigmata of the thorax. . Thefe remarks, I think, fhew 
fufficientlfr, that dragon-flies, at leaft thofe of the fpecies i 
am fpeaking of, before their transformation, refpire by the 
binder part, and afterwards by the thorax, and that there- 
fore, the organs of their refpiration, are by no means placed 
near the mouth in them, more than in any other infed tbac 
1 know. 

Page 55, 1. 25. 

' jit the extremity of their bcdy^ towards the tail. It is tiot 
only at the extremity of the abdomen, and at ihp thorax, 
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iihat iafe£ls rcfpirc, great mimbers rcfpirc by tlic fides. The 
orifices, by which they receive the external air, vary ia 
jiumbcr, according to the different fpecies : they are gene^ 
rally from two to eighteen- The orifice is generally markr 
£d on the {kin of the animal, by a little fcaly plate, open in 
the middle, and furnifhed with membranes or threads, to 
prevent the ingrefs of improper fubftances. Thefe platc$ 
are called ftigmata, for want of a better name, 

*This is what I have obfervcd in tlvc long and flender 
vater bugs. Thefe have at the extremity, a tail as long as 
their whole body. This cannot b^ the tube by which their 
eggs are depofited ; for the males have it, as well as the fer 
males. Befides, it is evidently the organ of refpiration, for 
after they have been -fometime under water, they fuddenly 
xife to the furface, and thrufting out their tail, ta^e in the 
air, which they repeat as often as they have occaiion. 

Frifch likewife obferved fomething iimiiar in an aquatic 
larva, which changes into a fly, (the Mufca chamselion.) 
This animal has two apertures at tl^e tail, which reicnablc 
two noilrils, by whic^'it breathes. 

Page 55, 1. 29. 

*Jir too thick. This is obfervable in the great water 
beetle, dytifcus. It lives in the water, but the air which it 
finds there, is not fufficient for it, but it is obliged to raifc 
the extremity of its body out of the water, for the purpofe 
of refpiration. " The obfervation," fays Lyonet, "witli. 
•* regard to this beetle, is common to a great number of 
«« water beetles.** We piay add, probably to them alh • 

Page 55, \. penult. 

* Infers fan live without air for four'afid^tiveniy hours.'-^. 
Wc know, that, upon pouring water on pepper, a great 
number of animalcules are: difcovered i/i the liquor. Der- 
ham relates, that he put a quantity of thefe into an cxhauft- 
. ed receiver, for four-an4 twenty hoars. He exjwfed ihen^ 
afterwards to the air for a day or two, when he found tha^ 
fome of them were dead, and others ilill alive. 

Page 56, 1. 7. 

Or of lethargy. It is certain, that, among thofe iofefts 
j|?hich outlive the winter, there are many that pafs it with- 
p^l fDUch motion^ but 'this red does not become lethargic, 
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except ifi conftquence of extreme cold. A moderate froft 
does hot prevent them from moving, when they arc -touch- 
ed ; their heart or great artery, ftill continues to beat ; but 
^t beats much more flowly than in fummer It is therefore 
to be prefumed, that they likewife breathe in winter, but at 
longer intervals than in other feafons. All ififefls, how- 
ever, do not pafs the winter in fuch repofe; there are fome, 
for which that feafon is a fedfon of activity. I know many 
which move, eat, and grow, at that time, and do not un- 
dergo their changes till the fpring, Infedls of this kmd, it 
is obviousj muft refpire in winter, that being their proper 
dfeafon. • 

Page 57, 1. 14, 

Coupli with (befemalfi. See on this bead, p. 390, In the 
I marks on the wprds, TJ^y multiply by generation^ 

Page 57, 1. ^6, 

"^Thie moft co^imon figures^ The eggs of fpiders, and ma- 
ny butterflies, are round- Thcfc egg% though round, arc 
hbweverj diftinguilhed by a variety of appearance. They 
are not all fmooth, but fome of them carved in many diffe- 
rent ways, as may be feen in thofe of many phalasnge. The 
eggs of many beetles are oval, and thofe of the Chryfomch^ 
aiparagi are of a coni<;ai form. 

Page 58, h 8. 

'^The matter of thefe e^gs. The greater part of infcfts arc 
ovipajrous. I iay the greater part, becaufe fome fpccics arc 
viviparous, fuch as the aphides.— ^w/Aor. The aphides, or 
at leaft many fpecics of them, are both oviparous and vivi- 
parous. An aphis, that, during fummer, has brought forth 
live young, lays eggs at the approach of winter, and thefe 
eggs are not hatched, till the following fpring. Lyonei. 

Page 59, 1. 3. 

^ A great number of eggs. There are fome infe^,. how- 
ever, which lay but few eggs : the dor-beetle (Scarabseu^ 
ftercorarius) lays but one: the CaiQda nebulota, pnly fix or 
fcven. Frifch. 

The author's aflertions in this note are not accurate, fie 
refers to Frifch as his authority, who fays only, that the 
gcar^baeus lays but ^nc egg in one holes ^^^ ^^^ ^^^ ^SS!' 
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bf tke Caflida, which he found on the uncief jSde of th^ 
ieaf of an Atripiex, were in patches of Gx or feven together. 

Page 59, 1- 4^ 
Sgmi hundreds. And even fome thdufands $ at for ez« 
amplci the mother or queca bee. 

Page 6b, 1. 3; 

Which aftervfatds biconies ihe infeB. If we believe Swam" 
merdam, this obfcure jpoirtt is by no means the infeft itfelf, 
but only its head, which £rft acquires its confiftence and 
colour. 

Page 60, 1, 7. 

As in a matrix. Would it not be moi-c natural, to com* 
jpare this pellicle to the chorion and amnion, which endofd 
the fetus, than to a matrix i 

Page 60, 1. 15. 

Till hdving^ become larger. Swammerdam likewife main** 
tains, that the infe£t does not increafe in the egg ) but, that 
its parts are there qierely formed, and acquire confidence. 

, Page 60, 1. i8. 

TX^ Utile tar^. It is true, that moft infeAs fcem to be nd 
iDtherwifc concerned for their eggs, than ro depofite them in 
places, where the young when hatched, may find a fudicient 
quantity of the food that is proper fcr them* And this, in- 
deed, is all the care that is neccfTary for thcfe eggs, or which^ 
for the moft part, the mothers can take of them, as many fe- 
male infe£b die immediately, after having excluded their eggs; 
This care, however, does not always ftop there; for it is often 
jMTcompanied with other ^precautions. Many encloie theiif 
eggs in a Very clofe filken web, others cover them with a 
coat of hairs, torn from their own bodies^ Some fpecies 
glue them together, with a mafs of vifcid liquor, which 
hardening in the air, fccures them from injuries. Some 
make oblique incifions in a leaf, and hide an egg in each of 
thefe incifions. We find f<)me placing their eggs withih the 
bark of trees, and li places where th«y are entirely proteft-* 
ed from the rain, from wind, and from the too^ great heat 
of the fun. Some have the art of opening the nerves olf 
leaves, and there laying their eggs, in fuch g manner, that 
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an cxcrcfcfhce i^ formfd rctrad them, which fcrves 3f ottctf 
for a flielter, and for food to the young mledl. Some en- 
velope their eggs wiih a fofc fubftanee, which forms the firft 
aliment of thfe young, before they are able to ufe more fcv* 
\kd fdod, and t6 prbenrc it. LafHy, others mikc a bole in 
the earth, and after having carried thither a fafficicnt quan-* 
tity of propter food, depofire their egg5^ But, if a great 
number of infefts, after having thus laid their eggs in con-^ 
venient placed, artd ufed the precautrons I have mentioned^ 
abandon theni to Providence/ there are fome that nevcf 
leave them at all. Such, for ixamplc, are fome fpcci« of 
fpiders, that never move a ftcp, without carrying along firith 
them, in a kind of bag, all the eggs they tiavc produced. 
Their attachment to thele eags is To great, that they expofe 
themrclvts to the gre.ueft djngers, rather than quit them. 
Suchy likewife, arc bees, wafj>s, hornets, and many other 
fbris of limilar infers. It is well knf>wn, with what art 
they conftru6l the cells for their eg is, and with what care 
they feci their young, tiH the time when they ate ready to 
change into nymphs: thefc arc facts knowi> to every body» 
' and on which it would be fuperikious to enlarge. The care 
which ants take of thcir young, is carried iVill fmrthcr* 
They are not contented with depcfiting their eggs in places 
prepared for them on ptirpofe, and of feeding their young, 
tni the time when they arc to pafs into* the nymph ftate; 
even then they continue to take moft wonderful care of 
them. With what labour do they not tranfport them in 
fine weather, from the bcttom of their abode to the furface 
of the ground, that they may receive the benign in^eoce 
of the ftm ! With what attention do they not carry themr 
back to the bottom of their dwellings, when that luminary 
retires, or when the air begins to^ grow cold [ What di- 
i^refs do they not tcftify, when an^accidcnt hath diOurbed 
tlicir neft, and fcattcred the nypaphs ! No danger can frigh- 
ten them from the places where theie nymphs :h^ thrown^ 
They feck them every where with anxiety, and every one is 
employed in collefting thofe which arc found, and pbciqg 
them under fome cover till their firft abode i» repaired, whi-* 
ther they are immediately tranfiX)rted'. Thefc different in- 
dances are fufiicicHt, 1 imagine, to ihe^ that all infe€b da 
not abandon their eggs to chance y that there are. fomey 
which take as great, if not greater care of their young, than 
many of the larger animals, and that even thofe that do a- 
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hxndan tteir eggs, nercr do fo, till after having fiiffidcntly' 
provided for their prcfcrvation, and for the fuftcnancc of 
the young to be excluded from them. This, indeed, thtf 
2(uthor does not pretend to dcfny, as appears from the 13th 
chapter, which treats of the parental care, which inte&s 
have of their eggs and young, , 

Page 6o, 1. Iqfi. 

Without the ajjijiance of their parents. It would be a fin- 
gular circumftance, if Nature had devolved on infefts, the 
care ot hatching the eggs of fifhes. This, however, is an 
opinion adopted by M. des Landes, with regard to the eggs 
of the fole, as appears by the Hiftory of the Royal Academy 
of Sciences for 1722, p. m. 27. It is generally believed, on 
the coafts of France and England^ that folcs are produced 
from a fpecies of fmall fea-crab, named chevrette or cre-^ 
Vette. M, des Landes caufed a coniiderable quantity of 
thefe to be fifhed up, and put them nt^ a veflel of fea 
water. In twelve or thirteen days, he found in it eight or 
ten (mall foles. He repeated the experiment often, and al-' 
Vays with the fame fuqcefs. He afterwards put the folcs 
^lone, into a vefTel of fea water, and though tney depofited 
their fpawn, there appeared no young foles. He found be-- 
iides, that when the chevrettcs were newly fifhed up, fo-' 
▼eral fmall veiicles were found among their feet, unequfil in * 
fize and number, and firmly glued to their breaft, by a vit 
cid liquor. Having examined thefe veficlcs with a micro-- 
(cope, he there faw a fort of embrio, having the appeaVancc^ 
of a fole, wbeiKe he concludes, that the eggs of the fol^, 
in order to be hatched, muft attach themfelves to the chev- 
rette. I will not fay, that the conclufion of M. des Landes 
is altogether without foundation; but I think he might have 
rendered his experiment much more dccifive, if, inftead of 
the great quantity of chevrettcs that he put into the veflel, 
and among which there might eafily have been mixed a few 
ibles, without his perceiving them, he had contented himy^ 
felf with taking a few of the chevrettcs loaded with the ve- 
ficlcs he mentions, and putting them fingly into water. If 
he found, then, in the courfe of a few days, a fmall fole in 
the water, and at the fame time, a veficle lefs in thofe at- 
tached to t&at particular chevrette, it would have been a 
proof, that the fole was aftually produced from that vcficle : 
But would this have been a proof, that the alQflance of the 
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thcvrcttc was indifpenfablc to the cxclufion of the foic frorA 
the egg? If the egg$ of tbofe that fpawned in the veflel 
wmain'xl fterilc, while the others produced youi)g« the rc^ 
fon of the difference might have been, cither that the m^kt 
had tioi fertilifed the fpawn of the former, and that they 
had rendered fertile that containing the eggs attached to tbJe 
chevrctte ; or perhaps, that thefe eggs, needing a degree of 
agitation to make them batch, the firfl had not in the vefiel^ 
the neccffary agitation which they would hiivc received in 
the fea, while the chcvrcttes, by their motions, would hat^ 
procured a fuffident agitation to the others* 

Page 6i. 1 31. 

This Ufo rapid. I fhould think it ufelefs to obferve, that 
the proverb here mentidned, exceedingly exaggerates the 
matter, if I did not know, that many people bcfieve it liter- 
ally true. It b, however, true, that of infefts which arc 
not remarkably minute, the generation of fleas, aphides, 
a«d other vermin of that fort, goes on with the ^reateft nn- 
pidity. As to larger infefts, a whole year is neccffary for 
their pafling firom one generation to another. The fpecics 
which multiply twice a year, are in muoh fmaller numbers, 
as are thofe which need more than a year to produce theif 
like. 

Page 62, 1. 1. 

// is allowed^ that in/eSfs, (sfc. This 1$ ttot all utiiverfai 
opinion. The fureft way is, not to decide on a fttbjed^ Urd 
cannot know. When we take a general vie^ of the opera* 
tions of infe^h, the great uniformity, which at once appears 
in the econon*.^ of each fpccies, would make tis believe^ that 
they ?ft merely by inftin^l. But, when we examine theiif 
proceedings in detail, and when we fee, that they not only 
vary their operations, according to the neceffity of the cafe | 
but that, when they are placed in difEcpit circumftances, ia 
which, according to the ordinary courfe of things, they 
ihould not naturally find themfclves, we obferve, they do 
not fail to make the moft of thoir refources, and that (hey 
can, with much indurtry, remedy accidents, and extricaie 
themfclves from very ecT\)>arra{Iing iituations, we are then 
tempted to ajlow them a poition of rcafon. 

Pack 
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Page 63, 1. 13. < 

li is merely the external firm. Although the changes 
which the external parts of infefts undergo, in their diffe- 
rent transformations, are the moft remarkable, they are not 
confined to thefe parts alone. Very conCderahle changes 
likcwife take place in their internal parts, fomc of which 
are elongated, others contracted ; fome lofc their fun£tioa$t 
ethers acquire ne\y ones, and others entirely difappear. 

Page 64, 1. 7. 

Into fiur different ckffes. The explanation of the four 
forts of charges mentioned in this chapter, is taken from 
pwammcrdam, who expreffes himfelf on the fubjeft, nearly 
in the fame way with our author. Thofe who are n«t per- 
feftly verfcd in the different transformations of infe<Sts, will 
perhaps be at a lofs to compri;hend what is here related. I 
(ball endeavour, in a few words, to give as didi&A an idea 
of them as poffible. 

For this purpofe, it is neceflary, in.the firft place, to 
know, what is properly meant by the ftate of nymph and 
chryfalis, fo often mentioned. B7 tLcfc terms is meant, a 
flate of imperfection, attended fcmetiaies with inactivity, 
inaction, abftinence and weaknefs, through which the inUCt 
pafTes, after having attained a certain bulk, and in which its 
body receives the preparatives neceflary for its paffing to a 
ftate of perfection. All the external parts of the infeCt are 
then found enveloped, cither with their natiiral fkin,or with ' 
^ fine membrane, or with a hard and cruPiaccous coat. In 
the firft c^e, the limbs of the infeCt remain free, it preferves 
its power of aCting, it eats, and its form is little different 
•from what it was bef(A'e« In the fecond cafe, the limbs of 
the infeCt are folded over its breaft, but feparate \ it can 
neither cat, nor aCt, it retains hardly any traces of its for- 
mer figure, and has otily a confufcd refemblance to that 
which it is going to affume. In the third cafe, the cover 
brings all thele parts of the animal into one mafs -, it makes 
it equally incapable of eating and aCting ; it has no rcfem-^ 
blance, either to what it formerly was, nor to what it is to 
be. Thefe three forts of change, are evidently very diffe- 
f-ent, and yet, we have but two words in our language to 
diftinguifh them by. We fay of theinfeCls in the two firft 
^fVs, that they are changed into nymphs, and of thofc in 
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the laft cafe, that they have affumcd the form of chryfalids* 
To thcfe terms, it would be proper to add a third, in order 
to mark the di Terence between the firft and fecond ciTes. 
It might be done, 1 think, very conveniently, by allowing 
the lalt to retain the name of nymph, and calling thofe of 
the firft kind (emi-nymph, or dctni-nymph i a name which, 
perhaps, would not be inapplicable to them, confidering the 
fmali degree of change they have undergone. Gurafshop- 
pers, which, iniiead of the long wings they acquire, have 
ftill only on their backs, the fmall cafes, in which thde 
Ifrings are formed, are nymphs of this kind*, they may pro- 
perly be called femi-nymphs. Thofe who have had an op- 
portunity of examining a bee-hive, cannot fail to have re- 
marked bees, ft'.ll imperfect in the (hut cells; thefe are 
nymphs of the fecond order. The (Ilk-worm furnifhes a 
well-known example of infedls under the form of a chry- 
falis. 

Infefts, which undergo no other metamorphoiis, thaa 
that which has converted them from the foft fubdance of 
an egg, to a well-formed and living body, are thofe which, 
conftitute the firft cUfs of transformations fpoken of in this 
chapter. They increafe in fize 5 the greater part caft their 
fldn; fome of their parts acquire a greater fize than* the 
reft, and fometimes take a different colour from what they 
had before. This is almoft the whole 'change which thc(c 
undergo. 

The transformations of the infefts of the other three 
clailcs do not terminate here : after having caft off' their 
ikins, for the mod part feveral times, and after having ac- 
quired their deAined bulk, all become either femi-nymphs, 
nymphs, or chryfalids. They pafs a certain time under this 
form, and upon quitting it, affume that of a perfe^ infeft, 
capable of generation. It is from the diver fity which takes 
V place in thele three forts of changes, that the principal cha- 
racters, vdiich diftinguifh the inlefb of the fecond, from 
thofe of the fir ft and third clafs are taken. 

The infects of the fecond clafs, are thofe that pafs thro' 
the (late which I have called the ftate of femi-nymph. 
They do not undergo a transformation which is entirely 
compleat, but in their laft change, they have generally ftill 
all the members they had before, without having acquired 
any others, except jhey have got wings: and as wc 
have already ren^arkedj the femi-nymph differs little ia 
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lorm, from the ailimal which produced it. What always 
dilb'ngfiiflies it moft, is, that there is fecn upon its back, at 
the bale of the thorax, the cafes in which the wings are 
formed, which before that, appeared but little, and often 
&dt at all. In other refpedts, it walks, runs, leaps and 
fwhns, as before. The difference between the fcmi-nyinph, 
and the winged infeft which it produces, is not always Co 
obfcure. In fome fpecies, it is even fo great, that it is with 
diflSculty wc can difcover a trace of its fir ft form ; but ihi^ 
is not general, and the greater part, in their laft ftate^ differ 
in ho other material part from the nymph, but in the wings* 

The infefts of the other two claffes, do not enjoy thci 
fame advantage with the other. They lofe the Ufe of all 
their members when they enter upon their transformation, 
and havd lio refemblance to what they were before. An a- 
himal d thefe two claffes, which before had no legs, or had 
five, fix, feveri, eight, nine, ten, or eleven pairs .of legs, ha^ 
<iow nb mofe nor lefs than three pairs, which, with the/ 
wings and antennx, are^folded under its breaft, and there 
iremain immoveable. 

What diftitigiiifhes thefe two lift daffes froiti each other, 
IS, that the infcfts of the third clafs quit their (kin, whcil 
they change into nymphs, or into chryfalids, and that thofe 
6f the fourth change into nymphs under their fkin^ which 
hardens round them, and feryes them therl for a cafe; 

Thefe are thq principal differences which Swammerdam 
and the author find in thefe four claffes. They confift, to 
exprefs it in two words, in this, that the infe£ts of the firft 
clafs, after iffuing from the e^g, undergo no other transfor- 
ination : that thoie of the fecbnd fiiffer an incdrnple*<t: 
xbange, and become femi-nymphs, before arriving at theil* 
ultimate form : that thofe of the third and fourth claffes^ 
before- arriving at their perfedl ftate> become, the iirit 
nymphs or chryfalids, and the others nymphs, by j total 
change of form, but with this difference, that thofe of the ^ 
third clafs quit their Ikirt at becoming nymphs or chryfalid^j 
knd that thofe: of the fourth become nymphs "Without quit- 
ting their fkin. - 

M- de Reaumur, to whom Natural Hiftory is indebted 
for fo many beautiful difcoVeries, found, in the transforma- 
tion of infects of the fourth clafs, a new cluravlef, which 
tio one, perhaps, had obfcrved before, and '^^'hich, I think, 
diftihl^uiihes them more effentially from thofe of thv o'hcr" 
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clafTes, than the changing into nymphs, without quitting; 
their ikin. He difcovered) that they undergo one transform 
mation more than other infefts: that before becoming 
nymphs, they aflume under their ikin> an elliptical form, or 
that of an elongated fpheroid^ in which no part of the ani- 
mal is difcernible \ that in this ftate, the head, the thorax^ 
the wings and legs of the nymph are inclofed in the interi- 
or cavity of the abdomen, from which they iflue fucceifive- 
ly, by the anterior part, nearly in the fame way as the ex- 
tremity of the finger of a glove, which has been drawn in^ 
is pufhed out again. Thus, the infedts of this clafs,ar6 not 
folely diftinguiflied from others, by their changing into 
»ymphs under their fkin ; but principally, in that before 
becoming nymphs, they undergo a double transformation. 
According to this idea, the differences of the four orders of 
transformations may be reduced to terms fimpler and more 
eafily comprehended, by faying, that infedts of the firft or- 
der, aft^ ifluing from the egg, attain their pcrfeft ftatc, 
without being previoufly 4ifporcd to it, by a change of formv 
that thoie of the ftcond clafs are prepared for it, by an in- 
compleat change of form ^ and thofe of the fourth^ l^ a 
double change of form. 

* Lyonet Jiere gives examples of thcfe four claflcs o[ 
transformations. The firft is exetii^lified by the common 
earth-worm. The fecond clafs, by a dragon-fly, (Libcllula 
pudla.) The third, by infe^ of the three different orders: 
I. A pfcudo-caterpillar, which feeds on the willow, with 
two and twenty feet, (Tenthredo marginata.) 2. A water- 
beetle of the largeft fize, (Dytifcus piccus.) And 5. A ca- 
terpillar with fixteeo feet, which lives on the trunks of wil- 
lows, oaks, &c. (Phalxna Coffus.) The fourth clafs is illui^ 
trated by a white maggot, which proceeds from the eggs 
depofited by the large blue flies in fieih, when it is about to 
turn {putrid. (Mufca vomit or i a.) 

The celebrated Bergman, before he betook himfelf to 
the illuftration of mineralogy, had been fond of the fhidy of 
infeAs, and he has left us a clafiification of larvae, a concife 
▼iew of which, it is hoped^ it will not be improper to give 
in this place. 

The metamorphofis of larvae, fays Bergman, confifts in 
the excoriation, or dcpofition of the external fkin of the 
infe£t, joined with a change of form. This, in' general, is* 
twofold, to. wit, from th: larva to the pupa, and from tbat^ 
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to ttc pcrfeft infcft. An infcft, fubjeft to mctamorphofis 
is called a larva, as long as it continues under the form it 
aflumed, when it firft came from the egg, though many of 
them, during that time, caft their Ikin. It is called pupa» 
under the new form which it acquiresj when it has thrown 
off the appearance of a !arva« 

Pupx are either chryfalids, nymphs, or fefni-nymphs. A 
hard| motionlefs pupa, that does not eat and fhews obfcure- 
ly the members of the future infeft, b called a cbryfalis. 
The nymph is a tender pupa, lying at reft, npt eating, and 
which fhewS dearly the feparate members of the future in- 
feft. But the femi-nymph is a running pppa, that eats, and 
is hardly di^erent from the larva, except in having the va- 
ginae of the wings, which the larva wants- 

The chief differences of larvae lye in thfe feet, and 
in the head. As to the feet, fbmc larvx want them alto- 
gether^ others have them^ differing in number and figure* 
We are not accuftomed to fee anima][s with heads that un- 
ddrgo changes in the form ) but this wonderful faculty is 
Saewn by entomology. For many larvse l^avc a membrana- 
<tctuB head, that often changes its ihape. 

Larvx may be divided into eight- claffes, one of thefe^ 
(the Midae) have a memlHrahacepus head, all the reft have it 
liard or horny. The firft clafs is called BraSH. The larvs 
that belong to this claft, have membranaceous and homy 
feet, oir the former, always more than ten, of the latter, fix. 
All thefe change into nymphs, and afterwards become Ten- 
thredos. The fecond clafs comprehends the Catnpa. Their 
ebaraAer is, to have never more than ten membranaceous 
feet, furniihed with hooks, and fix horny feet. Thefe 
change into chryfalids, and then become Lcpidopteraj. 

Simulta is the name of the third claft. Thefe larvje have 
£x homy feet, no membranaceous ones : the mouth fumifti- 
cd with teeth. Thefe change into chryfalids, nymphs or 
femi-nymphs, and at laft, belong to the orders .Coleoptera^ 
Meuroptera, or Aptera^ 

The fourth clafs is called Jpedes, Their charaftcr is fi^ 
horny feet, and no membranaceous ones. Mouth without 
teeth, fumiihed with a fingle roftrum. The Ipedes turn in- 
to nymphs or femi-nymphs, and thefe into infects of the 
Uemiptera or^er. 

. The fifth clafs are the Serphi. They have fix horny feet, 
:afid po membranaceous ones. Mouth without teeth, fur. 
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nifhcd with two rigid roftrums. The Scrphi firft bccomf 
nymphs, and then change into Dytifci or Hemerobii. , 

The Cxth clafs, called Bugones^ confifts of fuch larv» as 
have a round horny head, furnifhcd with teeth ftxking ourj 
no feet. Thofe change into nypiphs, and afterwards be- 
pmc infe^Vs of the Hymenoptera order. 

The icventh clafs, Rauca, have the head horny, and 
therefore unchangeable in its figure, but without exlerte4 
teeth. No horny feet. The Raucacxchange into chryfalid^ 
pr nymphs, and thefe into infefts of the Diptera order. 

The eighth and laft clafs is called Mtda. The larvx 
ha\ e a fmall membranaceous head, capable of changing its 
figure. Feet membranaceous, or none. All the Midas 
pafs through the ftate of nymph, into the order of Dipte- 
ra, as far as is yet known. 

Page 64, 1. 15. 

FUaSt Oni/ch &c. If we may believe Lcuenhoeck, fleas, 
at iifuing from the egg, are worms which change into 
nymphs before affuming the form under which we know 
{hem ; if this is fo, they belong to the third clafs, and not 
to the firft. 

The onifci are viviparous, and fufier no transformation, 
confequently they belong to none of the four clafles. If 
any of them are oviparous as fome have affirmed, tjicy may 
. |icre find a place. 

Pace 64, 1. 26. 

Jnts. Ants do not belong to the fecond^ but to the third 
fclafs : accordingly Swammerdain places them there in his 
HIST. GEN. p. 179. It is probable that Mr Ltfler has daflcd 
them thus by an overfight, for Swammerdam, at P. 1761 
which the author quotes, explains 4he fecond order of trant 
formations by the example of dragon flies, and not by that 
pfants, 

Page 64, 1. 27. 

jlqvatic files. All aquatic flies do not belong to the Ibr 
^ond clafs. Many fpecies of them belong to the third as 
f^he different forts of Phryganeas ; and many to the fourth* 
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Page 6^9 1. 7. 

Tits is the metamorpho/is which Jlies and lehneunums under'* 
go. That iS) the greater part of flies with two wings. I do 
not recolleft of ever having obferved any with four wings 
which belonged to this clafs. 

The Germans give the name of baflard wafps to thofe 
infefb which the French call Ichneumons. I have obferved 
the transformations of n^any fpecies of thefe, but 1 never 
faw one that could be referred to the fourth clafs as it is 
here deicribed. Swammerdam to make this clafs, it woul4 
feem, more numerous, has comprehended in it many infers 
which properly belong to the third, and hence has arifen tho 
error of the author. 

Page 65, 1. 14. 

Even fix times. There arc infefts which ^hange their 
fkin? flill oftener. I know one caterpillar which does ' not 
become a chryfalis till it has caft its fjdn eight times ; and 
pother which changes its fkin nine times. 

Page 66, 1. 5. 

• Madame Mcrian relates of a caterpiil^ that feeds on 
the lime tree, that its chryfalis was as hard as a piece of 
>vood, and that no force could bend it. P. ii. n. 24. p. 
47 ; but of the truth of this I am in doubt. 

The bardnefs of this chryfalis is a iign that it was dead and 
dried. When the animals are alive, they ate never fo ftiff and 
hard. Madame Merian feems to have been afterwards convin- 
ced of this ; for my Latin Edition which mentions the fame 
caterterpillar takes no notice of this fingular circumftance. 

Page 66, 1. 14. 

. The appearance of a child in /waddling clothes. All thefc 
reprefentations are very impcrfeft, and require the affiftancc 
of fancy^to find them out. The moft remarkable that I knew 
is that of the chryfalis of the Papilio poly^loros. There is 
actually on its back fome refemblance to a face ; but what 
really deferves attention in thefe chryfalids is, that when we 
know in what manner the parts of the infedl are arranged in 
^hem, it is not difficult to trace the head, the eyes, the anten- 
px, the probofcis, the thorax, the legs and the abdomen. In 
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nymphs all thcfc parts appear more diftinAly, and in thofc 
I havtt called SMii-njmphs they are Vifible at firft fight. 

tAGE 66, 1. 23. 

• Or producing the leafi confuJUn. This iS obrrrvable in 
the tiy^ph of the Chryforoela AfparmgL Its antenna de- 
fcend along its ihoulders : its four firft legs are laid upoii 
its breaft ; the other two paffing between the wings^ join 
towards the tail, and the wings themfelves are applied doib 
to the abdomen. 

This difpofition of the members, is very common in the 
lymphs of all coleb^terous infefb. 

Page 66^ 1. 24. 

• Exiemallj all the limhs. Thus in the nymph of the Sea. 
i^bceus fimetarini we difcover all the limbs of the future in- 
feft. The Author. 

This is feen with the fame facility in the nymphs of aU 
beetles, 1 enthredo% Ichneumons and feveral other forts of 
flies. Lyonet. 

Page 66, 1. 29. 

7he colour of chryfalidf. The chefnut colour preraik 
in the cone*ihaped chryfiilidsy but I have never obferved it 
in the angulated ones. 

Belides the colours which the author enumerates, nothing 
IS, more common than to find a fort of gilding on the angu* 
latcd chryfalids. 1 have even feen fome that were all over 
ib t^illiant, that at firft fight, one would have taken them 
for a )piece of pure gold. 

I do not know that any gilding has been difcovcred OtI 
the cone-(haped chryialids ; I have feen however a fpedes 
of thofe caterpillars called Geometne, which may be faid to 
be gilded, but with a gold much darker than that of the an- 
gulated chryfalids. 

This gilding does not appear at firft on the chfyfalids; it 
is only graduaPy afiumed as they acquire by degrees their 
due confiftency. The Alchymifts obicrving this production 
did not fail to draw from It a conclufion Favourable to their 
hopes ', but nothing could prove more fallacious ; this gilding 
fo beautiful and fhining, has nothing of gold but its gliftering^ 
It owes all its fplendor to the hiftrous whit<^ of the body of 
the animal, which fiiinmg through the yellow, tranfparent 
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ccyvcr of the chryfalis, produces an eff^ft fo wonderful. This 
M. Reaumur difcovcred, and he has giveff a very particular 
explanation of it in his firil volume^ Meip. X« 

Page'67, 1. 8* 

A very gaudy one. To give an example of this ; the fe- 
male of the Phalaena antiqua is a very ugly, iU-lhaped ani- 
mal; but its chryfalis, for the regular difb-ibution of the 
black amtwhite marks with which it is generally adorned, is 
one of the mod beautiful of any. On the other hand, the 
caterpillar Cloporte du Chene is one of the uglieft, and yet 
h produces a very elegant butterfly. 

Page 67, 1, 29. 

Tahe the leaft nourtjbment. Indeed it is pcrfc£Uy impoC- 
fible that they can take any, not only becaufe the animal in 
this ftate is too weak to be active, but becaufe the £kin, 
which envelopes the chryfalis, cev^ all the parts of the 
body, and confines them as in a cafe from which the iixfedt 
cannot extricate itfelf till the moment of its appearance ia 
the perfcft flatc arrives. 

Page 68,1. 12. 

Thofe tviicb have not the' fame advantage. It is not 
always on account of the delicacy of their cover, that ma* 
ny infefts are careful to ^ricate verj thick cones which 
are often impenetrable to the air. There are fome which 
are much harder and firmer than thole which remain, fuf- 
pended in the open air^ which laft however make very folid 
cones. The reafon of fuch a diflimilar method of preceed* 
ing feems to be that fome nymphs and chryfalids require a 
flower and more infenfible perfpiration than others, cither 
for their devclopement in the proper feafbn, or for taking 
the form of a pcrfeft infeft. What confirms me in this 
opinion is, that when I have taken thoTe nymphs aad chry- 
falids which form thick cones out of their lurking places^ 
I have always obfcrvcd, either that they came forth fooner 
than ordinary, or that the infefts which they produced were 
SmperfeAj or that they grew dry, and died without coming^ 
forth. 

Page (<% 1. rj. 

, * J Jirt of long wqqU The Germans call thcfeMnfefts 

wool- 
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wool-fuckcrs, as wc learn from Frifch : what the fairie autfidr' 
favs of the Cochineal is very remarkable. The pores of' 
i^s back arc very clofc, and there iflue from them little fhort 
haVs which cover the back in a fhort time with a kind o( 
CO ton ; the abdomen which is defended by its iituation, 
produces no fuch hairs. If this coat is rubbed off, the infeft 
loon acquires another. The Auhor. 
N Obferve that the infeft here mentioned is not the Co- 
chencal, but the Kermes. Lyonet. 

Page 68, 1, ai. 

Out/tie of their tnanfton. This is the prafticc of the infeft 
called by the Germans the Caaiel, becaufe it has two protu- 
berances on its, back. Reaumur and Linnaeus call it the 
zic-zac, (Phalxna zic-zac) becaufe it commonly moves its 
body in a zig-zag direftion. 

Page 63, 1. 30. 

Reprefent an egg. There are likewife chrylalids of otha* 
figures, as the conical, the cylindrical, the angulated. There 
are fome in the ihape of a boat, of a turnip, of a drop or 
tear of glafs, the body of which is fwelled out, and the 
point incurvated. I have known fome corapofed of two o- 
val convex pieces, attached to each other by a plain furface, 
which is of equal breadth, and corresponds to the curvature 
of their outlines. 

Page 69, L 3. 

The period of change into dhrjfalids is fixed* Thefe pe- 
riods are not fo conftant but that a degree more or Icfs of 
heat or cold will fenfibly affeft them. The fame infect 
which in the middle of fummer (hall have acquired its ut-^ 
moft fize in iefs than three weeks, will need as many 
months, and even much more if it comes forth in the end 
of the feafon. Such a nymph or chryfalis which in fummer 
will change into a winged Infeft in fifteen days, will employ 
fomclimes fix, feven or eight months for the fame purpofe^ 
merely for having gone into the chryfalis ftate a few days 
later than thofe which have changed fo rapidly. 

Thefc irregularities, caufed by the occafional jwevalcncer 
of heat or cold, muft not be confidered as a diibrder in na- 
ture 'y tjicy aFC an effe£i of the infinite wifdom of the C»ca- 
tor, who by this means prevents infers which hvc Iefs or 

mote 
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ihdrd thah a ;^ear from coming forth in winter and thus pe- 
riihing for want of food. This could not fail to happen 
were their life and their changes fixed to'a number of fta- . 
ted days : whereas a. degree more or lefs of cold being ca- 
pable not only to retard their operations but cvcti to fuf-- 
pend the whole effeft of them for a very long time, they are 
thus prevented firom coming forth at a time when they 
could not find food. 

Pace 69, 1. 11. 

Some ^ lubole year. And even much longer. A cater- 
pillar of a large fize which feeds on the alder, and m$iKcs 
i Tcnthredo, did not appear in its perfeft ftate till'twoand 
twenty months after it had inclofed itfelf in its cone, altho* 
in order not to retard its transformation I kept it in a pret-^ 

ty w;arm place. . 

I 

Page 69, 1. 17. 

Some have this- remarkable property, tt muft not be iup- 
pofed from this that the fame winged infeA iflues twice a- 
year fi-om the chryfalis; this never hat>pcns : it is to be under- 
ilood of thofe infefts which breed twice a year. 

Page 69, 1. 23. 

Plants and leaves. '^YiZX. is, fuch • as have ' odcafiod for 

fuch iubftances. Many winged infe<% do not eat at alL 

Some fpecies of this kind ifiue from their chryfalis at the 
end of Autumn, and even in the middle of winter. 

Page 71, 1. 2a. 

With hnobs. Thcfc knobs are more remarkable thati they 
appear to be. Perhaps I (hall hardly be believed when I af- 
firm that they are the male organs of generation. I am 
however certain of the fadV, as I have more than once feea 
certain fpecies of fpiders ufe them in this way. The males 
of this genus have their body more {lender and their limbs 
jonger than the females. It is a laughable enough (cene to 
fee them making love. Both mounted on their web, ap- 
prpach ea.ch other with circumfpeftion and meafured ftep. 
They extend their legs, fhake the web a little, and pat each 
other with their foot as if they ilurft not approach. After 
this contaft, fear often fcizes them, they let themfelves fall 
with precipitation, and remain for fome time fufpendcd by 

X X their 
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tlicirthread. Afterwards they take courage agaiDjafcertcfaiiff 
jaurfue their former courfe. After hating patted each other' 
for along time with equal dii^ruft on'both iides, they begin 
to draw nearer, and to becoEBe morie familiar. Now^ the mo- 
ttul patting becomes more frequent and bolder i all fear 
ceafes, and at laft from this introdu^ory daHtancej the male 
Adds himfelf in a condition to terminate thebufinefs. One 
of the knobs of Ms antcnnsei opens ftiddeniy as if by a fpring, 
and there appears a wliite body v tlie antenna folds iifelf un- 
der the b.'lly of the female, and the white bcdy attaches it- 
fdf to that p^ a little tower- than the brc^fb, and pexibrms 
die/chi6tion for which nature hath declined it. 

ff we did itot know diat fpiders bat(^ one another fo a;i* 
turaify tkat thicfy ncv^er meet, except at the feafon af engcn« 
dring, without kilUng one aKother^ we ccnlk) not but- be fur- 
prissed attheftrange ntanner id whidithey make lover but 
when we^are acqoaihtcd with thereafon oi their cautious be- 
haviour nothing appears^' ftrange ; and/ we cannot but admire- 
their drcmnfpe^ion and care, not to deliver themfdvcMip' 
Uindly to a pafEoa, which if imprudently yieWed to, might 
pi:ove facki' W tbenb*^'^ Tt^is is a kfTon which tliey give tbt^ 
deader. - 

pjiCjE fi\ 1. penutt. 

^boft cf th' fhkh an fmaller^ Jborter^ &c. As tfie ott* 
^nnx of the male arc generally larger than thofe of the k^ 
nnle, It'vrould ndt havb been amift had the author givte as' 
Ibme inftasce of tlve omtrai^y; 

I^AGE. 7i. 1. 3.' 

*' fkfime Jpec\er the fhale ontf has wings. This is the 
^bfc with aphides. The author, on the authority of Frifch. 

TTiis is a circunidance which oiYght' to be examined^ 
for th6fe whoh^ve ftitdied the aphides have found that thofe 
■With wings, as welt as the others brought forth youngs la 
the mean time other examples may be gi venf of the author's^ 
afTertion'* The roal^ of the glow-worm, thoft df two ibrts' 
<rf caterpillars with horns; thofe of fev«iil fpeclcs of Geo-' 
metric have filings, but the fen^ales Want theaft* I9y)iiii6t% 

Page 72,1.4; 

* The female of the great black com beetle, hason^ 
ly two Ixnall membranes mftead of wings. Tbt Author* 
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The female butterflies of fonae fpecies of Geoaaetrae liay^ 
fikewife very fmall ends of ^wings. 

Page 72, 1. la. 

A iubt l^ng^ cr shorier^ tk^iow fomc fpecies df ichnevr 
jnons whofe tube is neatly two inchcslong. The ;large tail 
.which fome fpecies of gratshoppers have, cfpeciaiiy thofe of 
|tfae larger fize» apd which the comoion people fuppofc to be 
,the oijalc organ, is Jeally that of the fw-maic who^ni<ikes * 
ja(c of It iof laying h&v eggs v^ the earth. 

PiTGE 75, 1. ftj}. 

WBich nopuJd perish infrtsh v^ter. This is » fingid:n"ity 
jw remarkaWe as that mentioned by Swamm/rdam \x\ his 
£iblia N^kturse *, that the larva of the Afilus hves equally 
well in fjlt water as in freflU^ it is not however without ex- 
ample among other animals. We ^now that .the (almon 
and the (had come Xo ktQx wate^rs to depofit their fpawn : 
and perches are found in fea-wateri but what perhaps will 
appear uncKatrpled, is the worm which M. Reauiuqr found 
^ould live four and twenty hours in fpirit of wine. 

To this ^bferVfitbn of R«:'aumur*s, lU^ugh not immediate* 
ly conncftcd with the ftihjeiSt of tl\e Note, we ihall here 
tike occaiion to add a ^ery ilngi^ar inftance of tenacity of 
life in a fpecies of in left, the Tenebrlo mortifagus lin. made 
4>y Mr Henry Baker, and recorded in the Philofophicajl 
TranCiftions, Numb. 457. P. 441 

** I chofe one of the iargefl: of thofe belles, (£iy$ Mr 
Baker,) and threw it iat;o a^up fuH of common lamp fpirits^ 
and in a few minutes it appeared to be quite dead. Where* 
upon I ikut it -up in a round pilUbcx of about an inch and 
^alf diameter, and carried it in my p^cktrt next d<»y to Lon^ 
<lon^ where Ito0ed it into a drawer, and thought no n.ore 
of it for above two notinth^ after | when opening the box ][ 
found it, to my great fmrprize, alive and vigorous. Having 
however no iotenrion of keeping it alLve, 1 again plugged it 
into fpirit of wine, and let it lie coniiderably hunger than the 
^rft time, till fup^ofiag it dcati beyonil any poffi^ility of ^ecow 
very I put it into the bo% again, and locked it in my drawers 
without looking any n:>ore at it £wr a month at ^al^, whei) I 
fotind it ag<iin aUve. And naw i began to in>aginc; there muft 
be fomewl^at extraordmary in this creature Unce it couid 
ii^iye tb^ foarcc of fpirit of wine, which ibon kills rood 

X » a other 
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other infcfts, and live for three months without getting an^ 
fuftenance* 

A few days before this, a friend had fcnt me three or 
four focfcrroaches (Blatta orientalis) brought alive from the 
Weft Indies. Thefe I had placed under a large glafs of lix 
or feven ipches diameter, made on purptfe to obfcrve the 
transformation of caterpillars ; and now I put my bcetk a- 
mongft them, that he might enjoy a greater Ihafe of 
liberty than he had done for three months before. I fed 
them with green ginger, moiftencd in water, and they ^t H 
greedily; but I could not find, nor do I believe that the 
beetle ever tafted it during the whole five weeks they lived 
imder the glafs together. Perceiving the Coch-roaches be- 
gin to decline in vigour, I was afraid they would lofd 
much of their beauty, if I permitted them to die of ficknefi; 
t^herefore I put them into fpirit of wine, and the beetle 
their companion with them. They appeared dead in a few 
ininutes, and I believe were really ih ; "the beetle feemed 
likewife in the fame condition ; whereupon, after they had 
lain in fpirits about an hour, 1 took ttem out, and whelmed 
the glafs over them, till I Ihould have leifure to difpofe of 
them as I intended* This w^s about ten o^clock in the 
morning, and I faw them no more till evening, hot 
found the beetle then creeping about as Bron^ and vigor- 
ous as ever ; and therefore I refolved to put him to a 
trial I imagined ht could not poffibly furvive, whicb 
was to let him remain a whole night in fpirits ; but here 
too 1 found myfelf miftaken •, for after he had been taken 
out a day, he appeared as lively as if nothing had happened 
to him. ' - ' ^ 

Since that time I have put him no more in fjpirits, but 
have kept him under the glafs afore-nientioned, wheire he 
is alive at prefent : though during the two years and half h6 
has been in my pofleflion, I hav^ never been able todifcoveri 
that he has drank or eaten any thing. In the exhaufted 
receiver, where I have kept him Sometimes for half an hour, 
he ftcms pftrfcftly uhccJncerned, walking dbout in vacuo, as 
brifkly as in the open air ; but upon admiftionl)f the air, he 
{brinks his legs together, and appears in a furpHfe for near 
a minute.**/ ' 

It is added in a Poftfcript, that this beetle (after being 
kept halfa-year longer) was permitted to getaWaybytke 
' * • . ' carclcfsneft 
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carelefsnefs of a fervant, who took down the glafi to wipe 

If: : ■ • - ... 

Page 75, 1. 3. 

. * 

Cannot live but in frefh nvateru There are fbuBd in the 
Saitze, a fmall rivulet near Nordhaufeiiy brovrn infedts with 
fix legs, which live in cafes hardly half an inch in length. 
Thefe cafes end in a point, and are not fo grofs as a ilraw : 
they feem to be conftrudted of all forts of rubbifh glued 
together, fomething like the nefts of fwallows. The Au- 
thor. 

There are many infefts of this kind, and each fpecies 
has its own particular way of fabricating their cafes. Some 
conftru£t them with an art and regularity* that cannot be e- 
nough admired. Of this kind are all the different fpecies 
of Phryganeas. Lyonet. 

Page 75, 1. 30. 

^ Food to the animals of both elements. The infefts which 
may be confidercd as amphibious, are not alLfo in the fame 
way. There are fome which after having been aquatic un- 
der one form, fo change their nature upon quitting the wa- 
ter, that if they (hould afterwards fall into it, they would be 
drowned. Others grow, live and undergo thdx; transformations 
in the water J after which they live in both elements. S6me,af er 
having been produced in the air, plunge into the water, 
and remain there till they acquire wings , when they become 
again inhabitants of the air. Many fpecies are produced, 
and grow in the water, change into nyhiphs in the earth, 
and pafs their perfefl flate in the water, and in the air, but 
chiefly in the former. Laftly there are fome which pals 
their larva ftate under the water, without being aquatic ex- 
cept in the head ; the reft of the body is never wet; it is 
always furroynded with a volume of air conflderable enough 
to permit a free rcfpiration. Thefe infefts after their laft 
change live only in the air. What a diverfity ! 

Page 75, 1. 35. 

Prote5lipn againft the rigours of luljiter. All infefts which 
retu^ into the earth are not induced to do fo merely to a- 
void the cold. The greater part enter the earth in order 
to undergo their transformations there, and others to lay 
thctf eggs. 

Page ^6. 
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Vaults under ground. Among the infefts of this fcinJ, 
pcrha|^)S the moll fingular, and at the fame time the moft 
jioxi(jMs, are a (brt of ants in the Eaft Indies, (Tcrmcs fi- 
tale^ According to the accounts of creditable peribns, 
ihefe anrs never walk above ground, btit akrays make fub* 
terraneous galleries, leading to the plakrcs they wiih to go to* 
When they are bufy at this occupation, and meet wkh any 
fclki body, which is not abfolutely impenetrable, they pierce 
jk through and through. They do more : fer inflance, m 
order to reach to the top of a poft, they do not run along 
its ext^na} furface^ they make a bole at i\xt bottom^ they 
enter into the heart of \ht poft, and hollow it o«tt, till 
they arrive at the 'top. When the matter through which 
they wi(h to go, is too hard for lhemi liich as a wait, or a 
inarble pavement, they proceed in another way; Thef 
inake along the wall, or on th^ pavement, a vaulted road, 
compofcd of earth, cemented by means of a vifci4 liquor, 
to lead them to the place they intend to *ifit. The bofinefs ' 
is more difficult when they have tq pafe over a mafs of d&* 
tached fubfitances.. A road, arched only at top, would kav^ 
beneath, too m my open fpaces, and would form acourfe 
too rugged for them ^ accordingly, they provide againft it, 
but with imznei^e }abour. They in fhk cafe conftroA a 
&rt of tnbe, a conduit in the form of a canal) which allows 
ihem to pafs over the mais, and covers theia on all fides. 
A perfon, who affured roe of the truth of all thefe circum^ 
flances, told me, he had himfelf feen thefe ants, whtch. had 
penetrated into a *ftore-hoaie of the Eaft India Company, 
on the floor of which was a heap of cloves, which reached 
to the cieling; they had made to (hemfelyes a hollow cover* 
ed way, which conduced them above this heap, without 
toucl^ng it, to the feconid ftory, the roof of which they had 
penetrated, and dei^royed in a few hours a rich cargo of 
In iia fiuflTs, which they had pierced through and through. 
Roads, of fuch bboriotts col)Aru<^on, would feem to re- 
cjuire immenfe time from the ants yrhich form them: bnt it 
cofts them much lefs than one could eafily believe. The 
regularity with which a vaft multitude labour at the 
work, makes it go on rapidly. Two large ants, which ap» 
parently are females, though perhaps males, as the males 
and fcsnaies are generally lasger than the neuters, direA 
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Ac ^ork, and mark out the traft. They are foHowcd bf 
two files of operative ants, the o«e file bearing earth, the 
other a viicid liquor. Of thefe two files, the i()r(HU>il anlf 
of the one lays down his parcel of earth at the lidcof the 
vault or hollow of the road begun ; the other moidens it^ 
and both jdm in kneading/ it> and gluing it to the edgr of 
the road. When this is done, thde two retire^ in order tm 
colk& move xnaterials, and then take their fiation> at the 
rear of the two files*- Thofc which are next them, after 
tliey have retired, depofite, in the fane manner, their burden 
of earth, moiAen it, atuch it to the edge of the road, aojL 
retire likewiib, to procure materials for continuing the work. 
The whole files do the* faiT)e, and thus, many hundred ant» 
are able to ¥rork in a very narrow' fpace, without etnbarraill 
fiient, and carry on their operations with afloniihiog celerity^ 

Page 76,.!. iff. ' 

Larvitin ddffgSillr. The ntunber of infirfb wWch 4iFe 
ih dung, k very codfidcrabfe. To b6 convinced of this, we 
ileed only, fr«m time to time, examine the dung of cow% 
i^kich is fouod ill meadows y we (hall there lee a furprifix^ 
aiunber of dvEkvcvA tfec\ts of ihiefts ; it i^ a Peru lor r 
flaturaltft not over deikate. 

Page 76, 1.30. 

%i^nianyj^der* Stith are thb oak and the willow, whidb' 
liourilh iome hundreds of fy^ats. The dock, the beet^' 
and the nettle, are likewiie the favourite food of nttnobcrr 
df liiefe animate. 

Page 76, 1. ^a. 

* At the root of the Polygonum minvx iwciferum^ (Scle-' 
i%nthu9 perennis,) are found little Veficles, which the com- 
mon people call the blood of Sr» John, becaufe when they 
atre bruifed aboo& St. John's Day, there iffues fi^omthem, a' 
lacd liqtlor like Wood. Thcfe veficles are the produftioa of 
a iy, whk;h lays its eggs on the roots ef the plant, and 
l)-om them there come red larvae, calkd codiincal worms* 
They fttck the Ihbftance of the roots, and of the juice,which 
iffues from the wound they mak^, there is formed a vcficlc 
round the larva, in which it lives. See Frilch, P. V. n. 11. 
*. 7. 8. The author. 

The ferieft here mentioned, is not the true cochineal; it 
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\s what is called the fcarl^t feed, or if jou wilL the Kermc^ 
polonicus. See Reaumur, Tom. IV. rart I. Mem. ii. Ly* 
onet. 

Page 78, 1. 10. ' 

Cau/e of an excrefcence, Thefe cxcrefcences arc commool^ 
iiamed galls. There is a very great number of fpecies of 
them, differing from one another in colour, form, fizc^ 
and hardnefs. M. de Reaumur has given a very curious 
defcription of Several forts of thefe galls, and of the infefls 
they contain. See his Mem. 12. Tom. IIL Part II. 

pAci 78, 1. 24.' 

* ^Thej effeB d Iddgekieht irt other ahimals» I menticm here,' 
(he places of animals, in which thefe infers refide, and 
not only the places where they are moft commonly feen, 
but thofe too, where it is rare to find them, that the reader 
tnay fee, that they neftle every where. I imagine, that thofe 
which are found in the fkin, proceed from eggs: That thofd 
which lodge under the fkin, are formed there from the eggs 
of ichneumons, and that thofe which are found in the in** 
tefiines, proceed from the eggs of infects, which have been 
introduced into the body^ in eating or drinking. The au* 
thor. 

It may happen, tfcaf among the infefls which are found 
m the inteflines, fome may have been introduced in eating 
or drinking ; but there is reafon to doubt, whether the 
greater pa^t enter in this way. Thofe which are mofl com- 
monly found there, have no refemblance to. thofe feen elfc* 
where, and there arc fome fpecies which certainly do not 
enter the inteflines by the mouth ; fuch are thofe, which 
certain flies lay in the rectum of horfes, and which after* 
wards infinuate themfelves higher up in the body. Lyoneu 

Page 78, 1. 27.^ 

Of caterpillars and fpiders. The number of fpedes, ia 
the genus of ichneumon is very great, and there is hardly 
an infcfl, from the minute aphis, to tl^ largefl caterpillarg 
in which they do not lay their eggs : even thofe which are 
inclofed in galls, and in the trunlu of trees, are not fecure 
from them. A vaft number of various larvae perifh in this 
way. It is, perhaps, one of the moft efficacious means em.- 
ployed by Providence^ to maintain an equilibrium in the 

multiplication 
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multiplication of infects. The examples, however, of ich- . 
Deumons laying their eggs in the bodies of fpidcrs muft be 
very rare. I do not recoiled, that any other author has 
mentioned it, and it has never occurred to my obfervation. 
The cafe, however, is not by any meatis impoffiblc. Wafps 
cat fpidcrs, and there are fpecies of idhntumons, which 
carry to the holes where they lay their eggs, fpiders and o^ 
' ther infedts, which they maim, to prevent their getting a- 
way, that they may ferve for food to their young, when 
hatched. The only thing which appears difficult, is to con- 
ceive, how an ichneumon fly, fo little as that the body of ^ 
fpider ihall be fufficicnt to aflbrd it nourKhment, rill it un- 
dergoes its change, fhould be able, with impunity, to lay its 
eggs, in the body of an animal, fo vicious as the fpider. 

Page 78, 1. penult. 

On Bees, I muft obferve, that in this work, the author 
does not always underftand by the word 6ee, the infefts that 
yield us honey ; but all forts of flies, which, in their exter- 
nal form and habit, rcfemble them, v The GerAian word ' 
iienen, here tranflated bees, has that extended fignification. 

Page 79, h/rjl. 

. Animals covered with a JhelL The example of beetles 
may clear up this doubt. They are defended with a kind 
of ftiell, and yet thofe which have the hardeft, are not fc* * 
cure from the attacks of vermin. 

Page 80, 1. (S, 

A bird, called Ti^uta. Infolens in Taputa natura. Viva 
tota vermibus farcitur. Has pro came habet^ his fingula 
menbra imbuta; praeter hos et pellem nihil cameum. Cu- 
tem non perforant, deniis exornatam pennis. Nieremb. 
Hijl. Nat. £xet. L. 10. c, 14. Ir is evident, there muft be » 
exaggeration in the account here given of the Taputa 5 for 
the exiftence of a living bird, whofe internal ,part8, 'ihould 
confift of worms inftead of flefh, is abiblutely impofliUe. 

Page 80, 1. 16. 

*The gad'Jly pierces the Jkin of cows. Thefe worms owe 
their exiftence to flies, which in the heat of funimer, intro- 
duce their eggs under the flcins of oxen. There they firft 
iorm a knob, which increafes in fizej and fuppurates; 
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and When prcfieS, there iflues from k, a ^Nxm of a dirty 
white colour. See the curious biftory of this worm, ia 
' Reaumur^ Tom« IV. Part II. Mem. la. 

PacE 8i»l. 15. 

9# €MiraB them from the ngfe^ fefr. Without defiyiiigy 
that the larvae of infers are fometimes actually found in the 
nofe, the eye-brows, and in other external parts of the 
buman body, I cannot help remarking, that people are (rften 
deceived on this head, and what they take for worms, is 
nothing but hardened pus. When a pudule has fuppunu 
ted, without the matter being expelled, it fixes thei^, and 
becomes of the confiftence of pafte. The pnftule remwif 
open, and the pus which fills it, appears at the orifice, like 
"fi brown fpot, becaufe the air has dried and hardened the 
top : it is this fpot which is taken foa the head of a worm, 
and mu(^ be got out : the puftule is prefied, and the pes, 
liTuing from the orifice, takes a cylindrical form, which is 
fuppofed to be the worm coming out, head foremoft. The 
preffure not being on all fides equal, this pus does not 
ifTie in equal quantity on eve^y fide, which gives it the ap» 
peirance of t^^ifting and contorting itfclf in various dire^H- 
ons. Is not this enough to eilablifh a popular notion ? 
'Merely to t^ueh, however, this pretended worm, would faf* 
ficicntly cbnvince one, that it was by no means what it is 
commonly believed to be : but this is never thought of. 

Page 82, 1. 7. 

'Became a perfe^ foetus n The opinion of Leewenhoek, 
and his followers^ on the formation of the footus, appears 
to me, on one hand fo little demon (Crated, and on the o* 
ther, ful^eft to fo many difficulties, that I think it reafon- 
able to withold my afient to it, at lead, till the pr»o6 are 
more convincing. I fee indeed, by the text, that fome au- 
diors have oppofed it. I have had no opportunity of cob« 
folting thefe^ but, without having recourfe to their reafon^ 
ing, which might ]!>erhaps fornifh me with argumentSs 
ftronger than thofe I have ^^dvanced, I (hall content myfclf* 
with fimply dating thofe wliich have occurred to me, in 
reading what Iieewenhoek and Andri have written on the 
fubjeft. 

My remarks (hall only be direfted againft the fyftcm off 
animakules, without pretending tp attack that of germc 
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md dtvetopementi, with which I liate no fadiiid^ in' tfaif 
t>bcc» and whkh I leave to its own fate. Let us begin, by 
examining the ground on which the dofbine of animalcules 
relb : and t^ey are the following. The two authors I have 
mentioned^ affiron, that the fpermatic animalcula are founds 
£ew or none at all in early vouth^ in decrepitude, in impo* 
lent people> in the exceffiveiy incontinent, in high fevers, o^ , 
fat diieaft. They maintain,. that thefe animalcula ^re found 
always in people that are healthy, vigorous and potent, and 
in the matrix of females that have hsd connection with the 
male ; whence they think they are entitled to infer, that fe^ 
tundity refides in the fpermatic animal, and that it iB this 
Very animal, which is converted into the fc^us^ M* Andri 
thinks himielf the more juftified in this, condufion, that 
sthofe of man have a head larger than thofe of other ani* 
finals ; as this correfponds to the figure of the human foetus^ 
the head of yrhich is very large, in proportion to the reftt 
tvhen this fcetus is flill very fmalh 

But not to multiply circumftances, I diall grant to the& 
authors, that few or no fpermatic animalcules are found id 
thofe cafes, where they pretend they are fo rare, or that 
they are wanting altogether s but I mud be permitted to 
doubt the univerfaiity of the oppofite fa£t, to wit, that the^ 
are always, and without exception, fouhd in all animab C2tp* 
able of generation* A multitude of experiments are neceH- 
fary, to eftablipi fuch a fa£t, and the fyftem of Leewenhoek 
would not perhaps gain much, if they were ofcener repeat-* 
rd. It is faid, that great and enlightened philofophers, who 
have wanted to verify thefe experiments, have not always 
found living animalcula m the femen of animals perfectly 
fit for generation ^ and without going further, Leewenhoek 
himfelf, has known many . perfons in healthy of a propet 
age, and who even had families, and yet, who had no ani« 
tnakula« Such experiments would make one doubt the 
validity of the fyfVem in queftion ) but they do not puzzle 
its partisans. They have always two anfwers to give : The 
if^etime/its have net been properly made / or, the fubjeB nvai 
impotent. 

Let us leave them this refourde. Suppoflng if proved 
that fertile femen alone is ftiU of theie Ijpermatic animalcu* 
la, what better reafon have they to conclude that the animal* 
cula are the caufe of fertility, than I have tt> conclude that 
fertility produces the animalmla i May not the fismen pro*' 
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per for generation alone poficfs the quality nec^&ary for 
making them multiply abundantly, while in fterile femcn^ 
which has not the fame quality, they multiply Co little that 
they are hardly difcemible in it ? A fpecies of fmall ferpent 
is often generated in yinegar, but ne^er in the wine of 
which that vinegar is made ; rouft wc therefore conclude 
that it is the exiilence of thefe ferpcnts in the liquor whidt 
makes it vinegar and not wine ; or ought we not rather ta 
conclude that they are foimd in vinegar only becaufe it is 
fit for their living and multiplying in ? Stagoant water nou^ 
riflves a vaft number of fmall animals which are not found 
in frefh water ; ihall we conclude that thefe animals have 
made the water ftagnant, or that the ilagnant water has mul- 
tiplied the animals ? But to give an inflance noore nearly 
connected with the prdlnt queilion : we know, that certain 
vermin, which it is indelicate to name, multiply exceeding* 
ly, in the bodies of fuch as are of a luxurious temperament^ 
and but little in people of a more temperate confHtution^ 
and' that it perifbes in people ajffid^ed with difeafe. What 
are we to mfer from this? Will it be faid, that it is the ver- 
min which produces tlie luxurious temperament ; or^ that it 
is the temperament that has multiplied the vermin ? I ima- 
gine, no body will hedtate, in adopting the lail opinion 9 
why then Ihould wc think differently with regard to the 
animalcuia we are talking of? 

Further^ if animalcuia were only found in the femen* 
and in the vefiels which prepare it, this finguhrity might 
prepoflefs one in favour of the dodh-ine of Leewenhoek) 
but they are found of differenl fizcs in all parts of the body. 
Leewenlioek himfclf dilcovered exceedingly minute ones, and 
of diifcrtnt kinds, under the fkin, in the mafs of blood, in 
the tceccs, and c?en in the foulncfs of the teeth. Thefe ani- 
malcules, iurely were not dedined for the multiplication of 
the individuals of the fpecies on whom they lived j why mufl 
thofe of the fpcrmatic fluid be fo? 

But, it is laid, the fpermatic animalcuia are of a very 
difterent naiure from thofe which live upon Us. . The firft 
do not injure tlie health, and are never found, but in vigo* 
rous fnbjefts. The others, on the contrary, are noxious » 
they bring on difeafes ; and it is often in difeafe that thej 
mult ply moil^. 

* Suppol'e thtfe fafts, fhould be granted, I do not fee that 
the.fyliem.of Leswechoek would gain much* But bow is it 
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knpwtfl) that the fpcrmatic animalcuTa are not noxiotiSy and 
that their exceffive numbers do not generate diforder in the 
humours, by which they themfclves may peri(h ? And 
though they fhould not injure the health, need we fcek any 
other reafon for this, than their extreme minutenels? Anu 
mais, a miinon of times lefs than a grain of fand, and which 
live in a fluid, do not feem calculated to produce much di« 
fturbance in the bodies they inhabit ; efpecially, if we con« 
iider, that the fubdance they feed on m^es no part of thofe, 
bodies, but is feparated from them, to anfwer other purpo^ 
fes, fo that thefe animals do not live at the expence of their 
hoft. The cafe is not the fame with thofe animals which 
we know are hurtful ; they feed on our fubftance, they 
confume the chyle, they attack the nobler parts, and are 
large enough to produce numberleis diforders. Befides, 
thefe animals are of many different fpecies* If fome are 
generated in difeafe, there are others, perhaps, which can 
only multiply on the found and healthy. Thofe V^orms, . 
which are fometimes voided by fick pei;fons, are no more a 
proof that they are generated by difeafe, than they are a 
proof, that diieafes kill them. 

But how is it known, that all animals which live at our ex- 
pcjice are hurtful to us ? Are there any proofs, that thofe 
exceedingly minute animalcula, which are found in the 
inafs of &ood, and perhaps in the whole body, have ever 
done us the leaft harm? Thefe are the animals, and not 
thofe an hundred millions of times larger, which ought to 
be fet in oppofition to the fpermatic animalcula, in order 
to draw a conclufioo in favour of the latter. 

What has been faid, in ray opinion, fufficiently fhews, 
that even though fertile fefnen Ihould alone be always full 
of animalcula, it would by no means follow, that they are 
the caufc of the fertility of that fubftancc. As^ to the re- 
femblance, faid to be found Detween the human fpermatic 
worm' and the foetus, the head in both being large in pro- 
portion to the reft of the body, I do not fee that any great 
advantage can bt made of it. It is not a very concludve 
argument to fay, the animalcule has a large head, the foetus 
has a large head, ergo, the animalcule makes the foetus. 
From the way in which this^ animalcule is figured^ nehher 
its body nor its head, have any refemblance, in external 
form, to the hea4 and body of tlie foetus. It rather re- 
fembles a tadpole, conMing of nothing but a head and a 
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tail. Mr A^idri hiasfeir makes tkis compariftp. Nmt, atf 
what is taken for the head of the tadpole, is in reaKry^ka 
tirhole body» intloicd in an orUctdar {pace } may not the 
iame be the cafe with the fpermatic worm^ and then, what 
bccbmes of its refemblance to the foetus ? 

We conclude, from all this, that the fyftem of LeewoKf 
lioek is not built on any foiid foundation : and that there-i 
£ore, even though it fliould not be attended with difficul- 
ties, we ought never to confider it, but as a mere conje£burey 
which we may admit or r^je^, as we fiod convenient, and 
rf which, a little more or kfs probability^ makes all tbs 
merit. 

But this fyftem is very £»r from being free of difficnltioi 
many might be urged againll it, of which the following afe 
a few. 

I remaiic, in the firft place, that according to the obferva^ 
lion of Swammerdam, there muft be many forts of annnals^ 
even in thoie, of which it is pretended fpentiatic animal* 
cules are found, that by no means owe their origin to theft 
worms. M. Leewenhoek maintains, that the kcaea al in* 
fe£b is full of animalcules, as well as that of other atiimals« 
He has been able to difcover them in that of beetles,, dra* 
gpn-flies, grafshoppers, gnats, and even in £eas^ but 
Swammerdam, who is not ufed to advance hOs on flight 
grounds, lays it down as certain, that the fcetus of infe£b» 
from the very formation of the egg, and confequently, long 
before copulation, ^Us the whole capacity of th^ egg. If 
this be true, it muft follow, of ncccffity, tliat this foetua 
does not derive its origin from - one of the ammacules ta 
the male femen, which • could not enter into the egg, till 
long after its formation. Here, then, is a foetus fo^med^ 
without the affiiUnce of fpermatic worms, and that, even 
in an animal which poifeflres them. Is any thing more need« 
ed to overturn the iyftem I am examining? 

1 obferve, in the fecond place, that Leewaihock, in a let- 
ter, without date, written to Sir Chriftopher Wccn, and 
inferted in the colleftion of his letters, printed in 1^96, 
fays pofitively, that he had found two forts of fpermatic 
worms in the fame fobjcft, whence he concludes, that -the 
one produces the male, and the other the female. 

But, have we not better reafon to conclude, that they 
produce neither ? Indeed, if thefc animalcula differed from 
«nc anchor, only iu fcx, is it probable that '^e di&rencc 
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would be ft) great, in animals of Aich extreme minotencfs, 
as to make them sippear aDimals of two different fpecies ? 
And, if they really are animals of two different rpecic;^ at 
firft, how can they afterwards become animals of the fame 
fpecies, differing only in fex? 

My third obiervation refpefts the origin of thofe fmall 
aikimals. They are not found, according to Lcewenhoek, 
and thofe who adopt his fyftcm, in early youth ; at the age 
of pnberty, their number is prbd'igious ; they almofl all pe« 
riih in di/eafe ; they appear again, on the return of health, 
and the vaft quantity ,lo{l at the union of the fcxes^is always 
fiipplied while the generative faculty rcinains. From all 
tbefe fa£ls, we cannot' but conclude, that thefe animalcules 
arc generated in the body which harbours them ; and, if 
they are there generated, I demand how this takes (dace. 
Are they formed there, by an immediate produftion, or by 
way of propagation ? If they arc formed by an immediate 
produdklon, we muA allow, that there refides in th^ feminai 
matter, or in the vcffels which form it, a faculty, capabltfof 
producing daily, hundreds of millions of living beings, 
without the affiftance of any animalcule ; and if fo, why 
fioay it not b^ allowed, that the foetus can be produced in 
the fame manner, without the fame affiftance, by a iimilar 
faculty ? But, if it is maintained, that the animalcules in 
qucftion are multiplied in the fpermatic fluid, by the way 
of propagation, they mud not only be fit for generation, 
long before attaining the age of maturity, and in a ftate, iu 
which they could hardly be faid to have begun to^ be ani- 
mals ; but, according to the principles of Leewenhoek, we 
muft alfo allow, that in their femcn, there are other ani- . 
mals, infinitely (mailer, to which they owe their origin, as 
thefe other animals mud, in their turn,owe theirs to animal- 
cules, fmaller ftill, in the fame proportion, which might be 
carried aJ infinitum^ unlefs we ihould find at laft ibme, whoie 
femen had the faculty of fecundating the female, without the 
afiifltance of fmall animated pre-<xt(ling beings. And, i^ 
we mud come to that at laft, what do we gain by the fyftem 
of Leewenhoek ? And, why not allow the fame faculty to 
the femen of larger annnak ? 

In the fourth place, if it is maintamed, that the fcetus it 
formed of one of chefe fmall fpermatic animalcules, we 
mvrft fiippofe it to grow, with fuch furpriilng rapidity, as, if 
{t is not altogether unpoffible, is at leaft kcredible^ syjd has 
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no example, that I know of) among other animals. Let us 
fuppofe, that, in ten days after conception, the foetus of a 
bitch has only attained the fize of a pea : that a pea is equal 
to five hundred gitains of fand, and that a grain of fand is a 
million of times larger than the feminal animal of the dog, 
as Leewenhoek himfelf affirms, in his letter of the 13th. 
July, 1685, Edit. 1696; we fhall find, by calculating on 
tlieie data, that this foetus has become, in ten days, five 
hundred millions of times larger than it was. Such an 
aflonifhing growth will appear the more fingular, that there 
is here no unforched mafs of matter) increafing by an ex- 
ternal accretion of parts ; but, that it is, according to the 
fame author, an organized body, with a ftomach, inteftinet^ 
and other parts, which enter into the conformation qf our 
body, and each of which^ like it, grows by intus-fufception. 

But, if the fpermatic animab grow With fuch celerity ia 
the uterus, is it not, in the fifth place, very flrange, that 
they fhould not grow in the femen, although they are there 
immerfed in their native fubflance, which nourishes them^ 
and preferves their life ? By what miracle does it happen, 
that an animal, which, in the uterus, can become, m ten 
days, five hundred millions of times larger than it was, can- 
. not grow in the femen, however long it may remain there. 
Does not a circumftance, fo incomprehenfible, lead one to 
believe, that the animalcule and the fcetus, are beings of a 
very different kind, and that the one, by no means pro- 
ceeds from the otlier ? 

In the fixth place, it appears ftrange, that of fo maoj 
hundred millions of animalcules, which, it is faid, enter at 
one time into the matrix of the larger terreftrial animals, 
there Ihould be only one or two, or at moft feven or eight, 
according to the fpecies which become foetufes there. If 
the foetus proceeded from the fpermatic worm, we Hiould 
naturally expert to find in the matrix, feme days after co- 
pulation, a vai^ number of foetufes. But we find no fuch 
thing. All that are found, are merely the fmall number of 
fuch as are deftined to become perfect animab. 'According 
10 the idea of Leewenhoek, who denies the exiftence of an 
ovarium, we cannot account for an event fo little agreeable 
to nature, except, in fuppofing, that among thofe myriads 
of apimalcules, there are only a few that have received the 
£iculty of exiting, or, that in the uterus, there are but few 
places groper for receiving and (oftering thofe little beings: wo 
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muft likewiie luppofe, that thefe places are exceedingly fmall, 
otherwife we muft believje^ that a fingle place would be 
fufficient for a jgreat number^ 2t lead for a certain time. 
Thofe who imagine, that the foetus of all animals proceeds 
from an egg, are likewifc at a lofs to extricate themfelves 
from this difficulty. Some take it for granted, that after 
the egg is detached, as they pretend, from the ovarium, 
and h^s fallen into the matrix, there is a very narrow apcr» 
ture in it, at the place by which it adhered to tlie ovarium; 
that this aperture is (hut by a valve, which permits the en-- 
trance of the fpermatic worms ? that thefe worms, by a na- 
tural infkind, endeavour to enter by the aperture ; that, 
when one has got in, its tail prefles upon the valve, and 
ihuts the entrance againft the reft, and, that this is the rea- 
fon, why there is only a iingle foetus in each egg, and t>hat 
fuch a multitude of animalcuU produce fo few fcetufes* 
But all thk requires another fupf ofition, contrary to expe- 
rience, namely, that the egg, whicb^ they fay, has fallen in** 
Co tlie matrix, mud be fo fmall, that a worm, a million of 
times leis than a grain of fand, cannot extend itfelf in it, 
its whole length } for, without fupponng this, its tail could 
not prefs againft the valve, and keep it fliut. Now, it is 
very ctjrtain, that thefe bodies, which are taken for the eggs 
of the ovarium, are of a very difc^rnible bulk, and infinite- 
ly exceed that of the animalcula in queftion. Others pre- 
tend, that the femen rifes in vapour in the matrix, and that 
this vapour, being loaded with animalculrs, penetrates to 
the ovarium, through the Falbpean tube : tjbat at this tirne^ 
the pores of the eggs ready for fecundation, are fo open, 
that they permit the entrance of the animalculrs ; that one 
accordingly does enter, keeps itfelf there, and grows ; that 
^erwards, the egg, become thereby heavier, detaches itfelf 
by its own weight from the ovary, and falls down into th^ 
matrix. But, muft not this explanation appear exceedingly 
forced, when we refleft, that before it can be admitted, we 
muft fuppofe, contrary to all probability, that although a|l 
the pores of the egg are open, there enters but a fingle ani- 
malcule ; or that, if many enter, only one of them grows 
there } 

There is fomething very Angular in all this 5 and an opi- 
nion, dcftitute of proofs, and which, in order to be fupport- 
ed, muft have ^ecourfe to vague and forced fuppoiillons, is 
^t likely to gain ground. 
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Let us rcfleft further in the fevcnth place, on the con^ 
fJuft which this opinion obliges us to alcribc to the Creator. 
It prcfuppofcs that this omilifcient being, in order to pro- 
duce a fingle pcrfeft animal, has been obliged to form fo 
many hundred thoufand imperfeft beings that the number 
is inconceivable. Does fuch a conduft correfpond to that 
which we fee reign in the other operations of nature^ where 
all things tend to their ultimate perfeftion by the moft di- 
^reft, the fimplcft and fhortcft courfc? 

I know that the wayi of God are not as our ways; 
that it would be culpable temerity to condemn his works 
becauft they are not conformable to our ideas, and that tho* 
we dp not comprehend the reafons which may have indu^ 
ced the fupreme Being to aft in fuch a particular manner^ 
we ought not to be the lefs convinced that thefe reafons 
have been conformable to his infinite wifdom. If therefore 
it were demonftrated, that generation lakes place in the 
manner which Leewcnhoeck and his followers pretend^ 
far from impugning, I fhould confider it as the ftrongcft 
proof poffible that the thing was fo. But I know likewifc 
'-on the other hand, that when on the ftreiigth of our own 
weak reafon, we would attempt to account for the opera- 
tions of nature, the relpeft we owe the Creator fhould ren- 
der us careful not to attribute to him a conduft which we 
can fuppofe unfuitable to the ideas we have of his adorable 
wirdi!):n ; and in this view I think the fyftem in queftion 
faulty. 

It will perhaps be objefted to me, that what I here con- 
>demn as a fault in the Syllem of Leewenhoeck we have 
nevertheicfs very frequent examples of in plants, which pro- 
duce incomparably more feeds than are neceffary for the 
prefcrvation of their fpecies, and of which a great part 
perrfhes without having contributed to this purpofc. But 
if we beftow a little attention we ihall find that this exam- 
ple has no relation to the prcfent cafe. For bcfides that there 
}j& no proportion between the number of fperraaiic worm^ 
which are produced in a fingle animal, and that of the feeds 
produced by the moft fertile plants, the feeds of vegetables arc 
not deflined merely for the prcferyation of the. fpecies, they 
arc likewlfe deftined for the noiu-ifhment of animah. They 
make the principal part of the food of man, and of the grea- 
ter part of the food of birds ; this is a faft we know, but we 
dp not fee how^the prodigious number of animalcules, which 
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jperifh in the uterus, can be of the fame ufe therCi Add to 
this, that as plants have not the power of fowing their feeds 
in the earth, and tliat thus after they are (hed, many of them 
perith for want of bfcing fown, it was neccflary that plants 
ihouid produce a quantity of feed fufficient to make up for 
thislofb; befides we may fay that if any feeds pcrifh, this hap^ 
pens only by accident. There is hardly any feed which* 
when thrown into the ground, does hot produce a plant j 
but it is quite otherwife with fpermatic worcns. If they pe- 
rifli it is by neceflity, and of fo many hundreds of millions 
Which enter into the place faid to be deftined to receive 
them, there arc only a few which, according to the iyiteux 
of Leeuwenhoeck, can become large animals. 

Toall thefe difficulties which regard animals ingeheral,therc 
ttre others which rcfpcft man in particular. It is allowed that 
the animalcules, of which it is pretended ma» is formed, arc 
living, animated beings. I afk what is the nature of the foul 
which animates them ? Is it the foul of a brute ^ ts it a 
foul endowed vrtth reafon ? If it be the foul of a brute^ 
then is man compofed of three diftinft principles, a body^ 
khc foul of a brute, and a foul endowed with reafon. This 
IS what i fuppofc th6 advocates for the fyftem of Leeuwen- 
hoeck will not admit, and which would indeed be an opini- 
on too Angular to be admitted without proof or foundation. 
But if it is a rational foul, and the fame which animates 
oiu" bodies, as Leeuwenhoeck makes no difficulty in averring^ 
can we conceive, that in ordet to form our body, the leaft 
noble part of us, God created fo many' myriads of ration- 
al fouls, all except one or two deftined to deftruftion ? 
\VoUld that accord with the notions we entertain of his infi - 
nite wifdom ? I fhaU be told perhaps, that while thefe fouls 
refide in the animalcules, they have not yet acquired rea* 
fonj and that they do not acquire it but by degrees iroxti the 
knowledge the man receives as he grows up; at leaft It is thus 
that a difciple of Wolfius would reafon. But this would not 
remove all the difficulty. The foul of the animalcule would, 
always be clTcntially the fame with that of man j it would 
always be a foul capable of receiving the perception of ob« 
jc^ls as they flxould be prefcnted to it, and of refle^ing on 
thofe objects. All the difference would be, that in the bo- 
dy of the animalcule thofe ohji fts would be prefented to it 
fewer in number and more obicurelyj but this dcfe4Sl, which 
Iprocceds from die condition and imperfefilion of the body 

Z z a in 

Digitized by LjOOQ IC 



iU NOTfeS. 

in which it is found, docs not diminifli the intrinfic vaftfi** 
cf the foul, which would always be capable of reafon, and 
in this rcfpcft a being very fuperior to matter. This is not 
all ; thofe fouU being endowed with reafon, or at leaft ca- 
pable of reafon, and the fame which animates us, they 
would alfo be immortal. What would be their condition 
after this Kfc ? A Proteftant might find in the fatlsfeftion of 
Chrift, and in the divine mercy, a means of falvation : but 
what would thcfc of the Church of Rome do with them ? 
According to the principles of their doftrihe, they would de- 
prive of eternal happinefs, and baniih to a place (imilar to' 
^hat they call the Limbus of the Fathers, thofe which had 
received cxiftencc in the body of feme one of thchr religion; 
for to fave them is impoffible, as they have not been baptiz- 
ed. And for thofe who have had the misfortune to be pla- 
ced m perfons bom out of the bofom of this Churxrh, I have 
no doubt but they would damn them without redemption. 
Here then for a membti:' of rhc Church of Rome who 
fliould adopt the fyftem of Leeuwenhoeck, the number of the 
Reprobate, who have never known cood nor ill, becomes x 
thoufand million of times greater than that of thole wha 
have become fc by their own crimes ; and yet the number 
t){ the Blefled is not encrcafcd by a fingle individual. What 
a horrible idea!, and how little it accords t^ith the fenti- 
ment which we ought to entertain of the gooflnefs, mercy 
and even juftice of the Being of beings ! 1 believe if Mr 
Andri had confider?d this^ when he wrote in favour of Lceu- 
wenhoeck's fyftem, the pen would have fallen from his hand 
and he would have fupprefled that part of hil Work. Since 
then the fyftem we have been exatnii^ng feems to be 
founded merely on corjfefture without any prcof; that 
it appears replete with difficulties, and' contrary to probaln- 
Ijty ; that it is derogatory to the idea5 we ought to entertainf 
of the perfeftions of the divine majcfty, 1 think we may 
rcafonably rcfufe to adopt it v or at leaft: not till fomc 
^Dlid proofs have been adduced in its fupport. In the 
Aiean time, the difcovery of the animalcules we have been 
talking of,^ fiirnilhes us with a noble oppottunity of admi- 
ring the wonders of the Creator, who has thus formed the 
larger animals, not only to ferve the final purpofes of their 
dcftination, but to be, without knf^wing it, as fo many 
worlds peopled with an infinite multitiidc of inhabitants. 

Page 86v 
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Pace 86, 1. i8. 

* tfiom their cruel country had expelled. The in(huice 
iiere adduced by the author is {b-ikiog, becaufe it is kter 
thsui fome others, and has happened io oxxt da]rsw But if 
we go back to the laft centiuy, and refleA on the vtft oaut* 
iitiides of Proteftants who were baniihed fhwci France their 
native country \ who were at firft deftitute of every thing, 
but who foon found a retreat in Germany, in England, ii* 
the United Provinces and in Switzerland, we ihall be con^ 
Vinced that Providence did Dot abandon them any mox€ 
than the people of Salzburg. The greater part of th€ 
French found themiidves in a fhort time io a iituation infi-^ 
iiitcly more agreeable^ than that which they had left* This 
fad is fo true, that numbers wouM have refufed to <}oit their 
fiew eftablifhment, though they had been permitud to re* 
tarn to their native country. Thus God accoaiplifl>ed in 
&ein the promife he made to thoTe who ihould leave fa- 
ther, motlier, wife, children, &c. for his fake* He repaid 
Hotsm. an hundred fold. Note (^ the French Transkticr. 

Page 87^ 1. n. 

A fort (f ^oarifig boufe. " If there be animals, which aftcrf^ 
Ikaviag got entrance into our bodies with our SooAf increafe 
there and siottiply, it is probaUe that their number caa^ 
Bot be great, confidering that an animal brovght to life in ik 
temperate air, and accvftomed to a oertaTn kind of food, a^ 
pears little fit to endure the heat of our ftonmcb, thecorro. 
fion of the folvent hiimours which enter it, the humidity' 
and moifture with which it b £lled, the trituration and 
great diversity of the aliments which are there digefted* 
All this feems likely to caufe . its death in a few infants $ 
stccordingly it is with difficulty I can believe that the worms 
which are fo often found tn our inteftines have been intro^ 
duced with our food } although it is very difficult to fa]fi 
how they have gbt admittance otfaerwife, and tho* all that 
has been advanced on the fubjed hitherto is nothing but 
eonjefture, and that too fufficiently improbable. 

Page 87, 1. 29. 

Ready to devour our todies. The worms which commonlf 
ittack our dead bodies are not the fame which inhafeit them 
iffhcn living. The origin of thefc laft is unknown to us 4 
i^t wc know that the firft arc produced from files which 
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Jay their eggs on fle(h, and other fubftances about to groi# 
putrid. Before the corruption of thofe fubftances they arc 
Hot proper food for the larvae of thefe fl'cs, and accordiAg- 
ly they ncVcr depofit their eggs on living bedies : and it is 
fuffictent to prevent a deai body' from being eaten by 
worms, to defend it from flies. As to the worms which 
are found in our bodies while alive, it is probable that they 
die wkh us, and that our bodies when become cold and cor- 
rupted, are incapable of preferving the . life of animals ac- 
cu (horned to a great degree of heat ancl to frelh food. 
What confit'ms this idea, is, that we fee lice and other ver^ 
Inin which prey upon living bodies, abandon them wbea 
dead, and even when attacked by dii'eafe* 

Pace 88, Li j* 

The motion of /nails is i)ery slo^. The nicchanifm of 
their progreflivc motion is more curious than is general^ 
imagined, at lead if it rcfembles that of the large fpotted 
fnails which I have examined* When they are made to 
move in a glafs, we fee their under furface divided into thretf 
bands, which* run from the head to the tail ; the middle one 
blone feems to aft j all the motion at that time obfervable in 
the other two i? only that by which they apply thetnfehes 
immediately to the bodies they pafs over* The adtion of 
the middle band coniiib in a very obvious undulating mo^ 
tion, very regular and rapid, proceeding from the tail to the 
head, the undulations fucceeding one another at equal dif-» 
tances, and fo near, that twenty of them ,may be counted 
between the head and the extremity* The body of the a* 
nimal obeys but little the rapid motion of thefe undulations. 
It appeared to me, that during the tiitie occupied by alt 
undulation, in running the whole length, the animal itfelf 
proceeded only the fpace between one imdulation and ano* 
ther. Its progrcflive motion is therefore twenty times 
flower than the undulatory motion, and it may be faid that to 
advame one ftep, it muft make twenty. Wiio could imaging 
that this animal runs fo fa{\, when it proceeds fo ilowly I 

■ ' Page 89, 1*1 i* 

The blind mote. Moles are by no means blind, but their eyes 
are not formed to bear the light of broad day. They are 
very fxnall, and deep feated ; they mud be fought for to bd 
fecn. It was ncceflary that they ihould be thus hidden to 
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defend them from the falling in of the earth, in which this 
animal is continually digging. It is this wtfe precaution in 
nature, which makes people believe that moles are blind ; 
they would become blind if they had lefs the appearance of 
being fo* 

Page 90, 1. 14. 

To prevent their f alii ng to the bottom. Aquatic infers 
are riot confined to a fingle mode of progrellive motion. 
Many walk, fwim, and fly, others walk and Iwim, and others 
poflcfs only one of thofe means of motion. Of thoie which 
fwim, I he greater part fwim on the belly, and f<»me on the 
back. To fwim the more quickly, fome have the power of filling 
thcmfclves with water, and of ejciSting it again forcibly by the 
poftcrior extremity ; this pulhes them forward with an effeft 
iimil^rto that which pulhcE back the Eolipile, or makes a roc- 
Jcet afcewd. In this way thelarvse of the LibellulaPuella fwima. 
Others have the hind legs long, and made like oars which 
they ufe in the fame way. Of thofe wh ch walk, fome go 
on the bcUy, others on the fidesi and others on the head 
and the tail. Infc^ of this lail fort have -no feet, 
they have a fort of limb at each extremity of the 
body which ferves them for feet, and by which they can 
attach themfelves with inconceivable force to the bodies 
they want to hold by. Some fpecies of this kind have 
the power of elongation and contraction, in a degree 
which exceeds imagination, and this makes them take huge 
fVrides. Many aquatic infects properly fpeaking neither 
walk nor fwim ; but by a progreflivc undulation of the un- 
der part of their body, they can produce the effcft. There 
are even fome that without the fmallcft obfervable external 
motion glicje through the water in every direction and with 
great velocity. Many of thefe are Proteufts which change 
as*it were their form at pleafure, and take fuch odd fhapes 
that if one did not know them, one would never take 
them for animals^ 

Page 91, 1. 3. 

t-ihe a bow after the arrow is let ^y. What facilitate! 
this elaftic motion is their having iuoks at their anterior 
part by which they ^onneft themfelves with the poflerior 
part of their bodies. When they make an effort as if to 
fdlorc themfelves at the time that they are bent double, 
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thefe hooks at once loofe their hold, 2nd daxfc tboft jerki 
by which the animal leaps from place to place. 

Paqe 92, 1. 2%. 

Excfpted from this general rulfi In this example it is re> 
markable tbuat the infect is a butterfly, and that butterflies 
in general have a very uneqnal mode of flight, much more 
(6 than moths. Perhaps the reafon is that the four wings 
of the former are almoft inflexible, and quite extended | 
while the latter, at leaft the greater part qf them, can fold 
their wings like a fan i whicii may help to dire£^ their 
flight. 

Pace 92, !• 24. 

Tbejttgii of tie male being m^fi n^J. There are even 
among butterflies and beetles fome fpecies where the feiiiales 
do not fly at all, 9s has been already mentioned. 

Page g6, 1. 2. 

Tbey all dread tie rigour of wittier. The Winter how* 
ever is formidable but to few fpecies of infe^ls. B^des 
that the greater part refift the moft mtenic cold, and that m 
fevere winter kills fewer than an c^en one, I have already 
faici in another place that there are many kinds for which 
the feaibn of froft h the feafon of eating and ffrowing : 
there arc many caterpillars of this kind. I am fuprifed t» 
£nd them mentioned by no author } probably becaufe they 
have never thought of feeking for them in that fevere feai* 
fon. Winter infe^ls grow much more flowly than thofe of 
the Summer. They do not eat when the froft is very intenfet 
but they immediately begin to feed when it grows more mo- 
derate. It is generally towards fpringj tha( they transfona 
thetnfel^es into nymphs or chryfalids. 

Page 96, I. 15^ 

Seen ajprnbling in crovids. This relates only to certua 
fpecies accuftomed to live in fociety. We do not find in* 
fe^s that live folitary, and which are certainly the moft nu- 
merous, aflcmbling together to pais the winter. 

Page 97, 1. 3. 

* Dr Wdfeh mentions a beautiful Jafper wUch oa one 
^de had m»iy deep and winding hoks^ viftbly the work of 
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itrtdin lnfc£b which had lived in them. Befides, a'certaafl 
ycUowiihduft in them indicated that they could jonly have 
been the holes of worms 5 aiid Barchcwitz fays that a Tpc- 
cies of wHite ants m tUe Eaft Indies live on iron. 

Page 63, 1. 13^ 

Sandt fiotusy irbn. Thefe fubftances appeal fo little fit 
to'be food for infeftS) that one would need at leaft better 
l^roofs than thofe which the author has brought, to credit ai 
faft of this nature. 

When an infedt works in the fand, a carelefs obferver 
might eafily be deceived, and imagine when he feds the ani- 
mal taking fand in its niouth that ^t is for the purpofe of, eat- 
ing it, though in reality it is only for confirufling its habita^ 
lion. , . . 

A ftone full of holes, or which appears to have been at- 
tacked by fome infeft, is not a valid pnx^f that that infe£t has 
nfed it as food. Some infects indeed build th^ cafes, in which 
they live with fragments of ftone and other hard fubftahces; 
Is it not probable that if any infeft had attacked the jafper 
which the author mbhtions in the above note^ it muft have 
been only to.conftru£t its abode with the fragments; or to 
form a lodge for itfelf in the ftone? Put it is not even''probable 
that infefts ever lodged in that jafper, except they had done 
fo before its compleat pctrifaftioh; Nothing is more com- 
ihon than tb find fifties, bodes, ihells arid other animal ftib- 
ftances in the heart of the hardeft ftoues. But it muft not 
be inferred from this, that thofe fifties, or the animals to 
which thofe bones aqd fti^alls . bel6ogcd» ever lived ^in the 
ftones, or were nouriftied by them. It is certain thdt they 
muft have got into the ftones before their induration. If 
then the jafper in <]iieftidn had been formed around the in- 
ie£b, time would confume them, the holes they occupied 
would remain open, and their remains in the form of duft 
might be found in them. 

A,s to iron, wfiich Darchewitz pretends the white ants of 
the Eaft Indies live upon, the circumfl^^oce is fo incredible^ 
that it would be judging charitably of that author tofuppofe 
he liad b^cn miftakerl. 

Pace 98, 1. 18. 

Thefcahpendne* The various larvx which lite in dung- 
A a 4 hills 
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WHs^ arc not attacked by Scolopchdrae alone y they lifccmfe 
ferre for food to many forts of iarvse with fix feet. 

• Page 98, K 21. 

The hairj caterpillars. The tree bugs attack indifferently 
all forts or caterpillars ; and I have even feen fome of chem 
feize upon botrcrflics^ and fuck their fluids. 

Page 98, 1. 26. 

Flies are clfo found. Tliat a large fly (houht kill and eat 
a fmall ont is not very fiugular ; but it is morie furprifing to . 
fte flies, that are apparent! j very weak, .attack and ovcr-i 
come voracTons flies much larger than themfel^es. This^ 
however is done by a fly which in fize, and form, refembles 
the. Panorpa. I have (t&n it in tlie air dart upon a dragon- 
fly ten times larger than itfelf, and bring it to the ground. 
The fuccefs of the combat was not doubtfuL The dragons- 
fly thought of nothing but cfcapc, while the other fhing it 
fo forcibly, that it would foon have been flniibed, had not 
the dcfire of poflefllng them both made me imcrfcrc. i 
loft them bothy but it was tdSy to fee by the flight of the 
drogon-fly, tbjLC it had been very rudely treated in the ea« 
counter. 

I^aGe 98, 1. 28. 

The ichneumoris Mil fpiders,^ I do not kno^ that there is 
more than one fpecies of Ichneumon that kills fpiders. But 
I know for certain, and I believe I have already mentioned 
ky that there are many kinds^ of them whi^rh prey on o^ 
other infe^. 

Pace 98, \* penult. 

Bettht feed on the apl^Jes. Thefe have three forts of e- 
nemies ftill more formidable, to wit, the fmall ichneumon?, 
the larvsB that feed on the aphides, and the Hemtrobius. 
Thefe two laft, of which there are many fpecies, deltroy a' 
{prodigious number of aphides. 

Page 99, 1. 23^ 

* No other murtJhmeHt than the fluids they fid. It has been 
thought th^t fpidcrs only fuck t he juices of the infefts they 
kill, becaufe they do not eat them entirely 5 but Lifter thinks , 
thai they alfo eat the folid parts. De Aran. P* 44. — In li« 
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jqnido, &c. ** In the liquid and whkifli excrement of this 
flpider, there were fevcral l)]ack particles to be obferved, 
wh'ch were the ufelefs and indigdiiblc ikins of beetles and 
flies ; it is not therefai e probable tbat tbcie animals Live bf 
mere fu6^ion, bt^ th^x they alfo devour ? great part of 
lihcir prey.^ 

Page 99, 1. 33^ 

* Some driftky as grqfsh:pp£rs. This faft was known to 
jthe antients Orafsnoppj-s drink the drops of dew that 
adhere to leaves, after having firft eiLamincd them with 
Jtbeir antennae. 

Page 100, 1. 20, 

Gontlnue at refi during the day. Tbis ftate of reft is car- 
ried to fuch a degree, that many fptcies of Phaisenae give 
no figns of life, even when they are touched in the day. 
But the evening no (boner arrives, than they ar^ almoft ia 
perpetual motion. 

Page lod, 1. iajt. 

They faring upon it nvtth amazing velocity. I have feen a 
fpecies of fpider do this. It forms a Imall cavity in the 
fand which it lines internally with a kind of (ilk to prevent 
fand from faHing in. It lies in wait at the mouth of this 
hole, and when a fly lights near it, even at the diiiancc of 
$hree feet, it runs out upon it with aftonilhing velocity, 
feizes it, and drags it to its den. 

Page loi^ 1. 7. 

* Tie manner in whicb they kilK The large hornets lay 
hold of fpiders and caterpillars by the neck, and p/afp them 
in fuch a manner as to prevent them from bting able to de- 
fend themfelyes, and fo transport them to their holes : if 
the infedl feized makes ftill too much refinance, a fecond • 
application of the hornet's maxillx foon finiihes the com- 
bat. The Author. 1 

Wafps, and cfpecially hornets, dp not content themfelves 
with wounding fpiders with their teeth before carryinc^ thtm 
away. I have often feen them dart into the webs of the 
largeft ^iders, and after having thrown them on the ground 
tear away their legs, and fy off with the mutilated trunk. 
Lyonct. 
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Page ic|y 1. 15. 

Secure them as in a granary. Among the infcxU vhk.|\ - 
feed in winter, tbofe only which live on fubftances not to 
be foand in t)iat (eafon, life the precaution - mentioned by 
the author. It is eafy to believe that thofe which feed oa 
rotten draw, or dead leaves and grafs, make no magazines j 
but eat thofe fubftanceis' where they find them. ^ 

Page ioi,1. 3^. 

Thi proportion u fo well preferved* This proportion how« 
p7er b not always conftant. Circumftances . favourable tq 
certain forts of infers, pake then[i fometimes appear in 
^uch multitudes, thatf after having d^oured all the verdure 
£tted for their nQiiriflinltoty the greater' part die for wj^. 
Th6fe only v^hicK have been firft batched efcape and pre- 
ferve the ipecies for the coming year ; this is what makes x^ 
ycry uncommon X6 fee a tpo gireat qu^tity of infc^ of 

the fame fpecics for two years running. ^ 
1* ' * * ■ , 

Page iq^, I. penujt. 

Have received a fort of pump. There arc many kinds of 
yoracious infe£b, that have at firft fight neith,er mouth nor 

eobofcis, nor any apparent opct^ing through which it caQ 
: I'uppofed that they can draw their fiouriQiment. One 
would almoft imagine that they live on ^ir, if two large pin- 
cers i|i the forip of a qroo)^ed horn, which t^ey have on 
their beadj did not indicate that they fc;ed pQ fometlmig 
piore folid. Thefe pincers ferve them for both mouth and 
trunk } thqr are hollow',' and pierced or cleft at their extre-^ 
mity. They plunge thefe into the bodies of thofe anioAali 
they live on, and ftifJc through them ^he whole fubftancf 
of ttieir prey. ' 

P4GE 103, h ^. 

Seal ^picurest I knpw caterpillars that in If f$ than (omr 
and twenty hours eat double their own weight. 
' But an e^mple of gl^rtony n^pch inofe remarkable is in 
thofe drones, which even wj^en cut t}iro^gh the middle df^ 
PQt c^ft to gorge themfclyc^ with lionied liquors if fet before 
them, although what they fwallpw runs out at the .ound. 

*The Dermefte? lafdarius is fo voracious, that though 
Ibmetimes there is fccn hanging from "him a ftring of c^ 
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cremrnt, a yard long, be. does not ^ive over eatiiig-^ 
Friicb. 

Page 103, 1, penult. 

Difpenfe with food. Add, or to Uyc on wbat they cap 
find, during wioter. 

Page 107,1.28. 

Difgufts thtir enemy. *A few years ago, as I was touch? 
ing i}^ bom of a certain caterpUlar, which has one on ills 
back, it t^mcd about its head fuddenly, and difcbarged up^ 
on my hand a quantity of a green liquor, vifcid, and fo £&. 
tid, that though I feveral times waihol my hand with foap. 
and rubbed it with fulphur, I could not get rid oif the find! 
for two days.— -The Author. 

That i|ne<Sls,1p prdeic to rid themfelves of an enemy, 
{hould difcharge, either by the mouth, or their pollerior 
extremity, a fluid of an offeniive finel], is not furprifing. 
Nature fiirniihes us yrith examples of the fame kind, in 
fome of the larger animals, and the food ufed by infeAs, 
procures them the matter ready formed. But to flnd> that 
Nature has likewife taken care to provide, in many infedb, 
^ great number of refervoirs, hayipg their orifices on the 
npper part of their. bodies, and which contain a fetid, liquor, 
^eady to be diffJb^ged on aU afi[ailant8, one would not fo 
readily expeA. I knew large caterpillars, producing Tcn- 
Uiredos', which, when they are teazed, ejedt to a &ood di- 
ilance, from difiereot parts of their body, a difagreeabie 
^uid, fit to put to ^ight their aggrefifors. Various fortf of 
larvae which produce beetles have, upon their body, many 
diflTerent rows of t^bcrcules, open at the extremity, and 
when they are touched, there appears at the end of thefe 
tubercles,' a drop of milky juice, of the moft infupportable 
fmcll. Thefe drops, hqwev^, feem to be very precious to 
them \ no fooner does the danger difappear, than they take 
care to draw it in again, by the (aifie channels through which 
\t ifined. What a flrange method of defence ! But, it is not 
altogether peculiar to infc£ls, for we find an inftance of it 
in thofe lizards which have been called Salamanders, though 
they are by no means able to live in fire. Thefe reptiles, when 
ihey are prefixed fomewhat rudely, or when they are brought 
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Bear a £n, fwddctdy contra& their fknif and a white vt/ci^ 
liquor iflues through its pores, by which they endeavour to 
drive off their enemy, or to defend t'hemfclves from the 
heat.— J^yonet. ) 

Page hi, 1. 35. 

*Wrap them up^ a/ in a cloaks There are little yeWow ca- 
terpillars^ with a red band, wlaich live pn the hundred lea- 
ved rofc, that weave a web round their egg^, and then die* 
The Author. 

• What M. Lcfier takes here for the eggs of caterpillars^ 
are coques made by the larvae of an ichneumon. Cater- 
pillars never lay eggs, till they are metapaorpholed intQ 
oerfeA inie£b.-^Lyonet. 

Page 112, L zo. 

^TUfend them hf various ways. The Grillo-talpa depofit$ 
ks eggs in a hole it^ makes in the mkUle of a pretty hard 
hillock of earth. It furrounds this hillock with a kind of 
ditch, to make the approach to its neit the more difficnh.— 
There it watches continually, and from time to time takes 2( 
circuit round, to lee that all is fafe. Reaumur Tom U 
Mem. I. The Author. 

Although the fa^s mentioned here, are to be found ia 
Reaumur, they are not confirmed by that illullrious author. 
He only cites them from Goedart> and coniid^rs them merelr 
9» a pretty fiible. — Lyonet. 

PikOE 112, 1. 15, 

Cannot come from the atfimaL As we do not know, whether 
pod has not beilowcd fome degree of knowledge and rea- 
fbn on brutes, and as the affirmative is at leaft probable, it 
fcems wrong, fo pofitively to affert the contrary. But whether 
we fuppofe, that infefts aft from reafon, or that they are 
conftrained to aft as they do, by a blind inftinft, the glory 
of God is not the lefs confpicuous in either cafe. In the 
firrt, we cannot but admire the wifdom of the Creator, who 
has made machines which, without reafon, can aft as confc- 
qucntially as if they were endowed with it ; in the other, 
w* muft admire the fame Wifilom, that c«uld create fo 
many different forts of beings, of more limit»*d knowledge 
than we are, but, neverthclefs, fufficiently intelligent to pro- 
-vide for their own prefervation^ and that of their race. In 

the 
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tf)6 firft eafcy God has exalted the organic medtazkifm, to 4 
degree of perfc^on^ which matter alone does not? feem ea* 
pable of attainhig v in the feoond^ he has raifed the brutes^ 
to a pitch of perfc<E):ion^ fuperior to what vn can ccMkceiva 
of organic siechanifm. 

Page iij, 1. lajf. 

L thire attf iUng fomlate among infeBs, We camvoC but 
praife M. Lcfier,, for feeking, cten in the condud^ of tiife£^ 
argnments to difluade us from vice ; but one would thittk, 
he did not perceive, that his zeal made him argue againft 
bis own prineiples, and that he catinot fet in oppoiiiion what 
Is praife^woithf in the a^aos of bn:^esjto what is biameabk 
in thofe of men, witho«t fuppoOirig, that thef aft hke him^ 
by fome motive of reaifon. Would it, for inftance, be de- 
cent to cxclaimi one milt does not deftifoy anodier mill ; % 
watch does not deftroj another waitch \ that k is ihamefbl 
hi men, to make war upon, afid to dcftroy one another? 
This, howev^, would be a mode of reafoning, ridsculous as 
h is, fimilar to that of thofe,. who, fuppofing thac beafts are 
but machines, would' oppofe their condu<Et to ours. One of 
two things muli therefore be chofen \ either not to compare 
man with the brutef, ot to attow (omc degree of reaibn t» 
thcfelaft. 

But, to come to the example of inftfls, here ftatcd, it rs 
by no means aAonifhing, that we do not fee them kill their 
young i fince the greater part of thofe that ai^e beft known, 
«re fach a* die before their eggs are hatched. As to thofe 
which furvive the birth of their young, there are examples 
of their aOoaHy preying upon them, when they have a«r 
opportunity, and others, that, though part of the fame lit- 
ter, devour one another, without neceffity, and from cxccft 
of gluttony. We have only to keep, for fome time, a fpi*- 
der with its young, under a gkfs, and we flialt fee an ioti 
fiance of both caies. 

Face 115, 1. 18. 

/»^ the formcHim of their nefls. Infefts febricate thofe 
nefts, or thofe habitations, which the author is about to 
mention here, for three very diflfcrent purpofes, and whrck 
k is proper to diftinguifh. The firft purpofe is, when they 
make them to live in, during their larva ftate, when they 
eat and grow in bulk. Thefe habitations are then general- 

Digitized by LjOOQ IC 



fi6 NOTES. 

ly cafes open at both ends. The inCcA lodges there, enlar<^ 
ges them as it grows, or makes new ones. But it is not 
thofe which infcAs make» bf rolling leaves together, which 
arc the moft worthy our admiration. The cafes, niade by 
the land and i^ater larvae of certain moths; of difierent 
kinds and fpecies, are mafter-pieces, in which art and ar- 
rangement often appear mnch lAofe confpicuoufly. 

The fe^ond pibrpofc for which mteSls conftrtiA habitati- 
ons, and which is, too, the moft frequent,- b, tp be the places 
where they undergo their transformations. Thcfe foru of 
habitations.^ are eomitonly called coqties or cones. They 
are generally in the fbitn of oblong fpheroids or approach- 
ing to th&t foTtn :. there aire, however, foone of a cUfferenC 
figure, The infeA fhuts itfclf up in thefe, and leaved hard-* 
]y any apparent opening. Some,, indeed, are fo foiid, and 
fo Well formed^ tlut they sfire c^ite impenettvblb bf water 
or air : ft b here that the infedt changes into a nymph:*or a 
chryfalis. . Thefe coqnes ieem to fenre priacipally three 
ends. The firft is^ to fomifli, by their internal cavity, 7i 
convenient fupport to the chryfalis or nymph,' as iboit as it 
appears, and while its cover is ftill tender, and to enaUe it 
to aflum^ the attitudci fomewhat bent anteriorly, which is 
neccflary to make its member^, particularly its wings, take 
the place in which they are to remain fixed» till the infect 
rids itfelf of its cover. They ferve^ in the fecond place, to 
defend the animal, in that (ktc of. weaknefs,,from the in* 
juries of the air, and the ptirfuit of its enemies; and laftly^ 
they prevent thofe chryfalids <!ur nymphs, ^Om drying by a 
too great evaporation: thofe coques, Which have hardly 
any. coniiftence, probably ferve only the firft of thefe pur^ 
pofes. lliofe which are firpier, but without being impene- 
trable to air and water^ feem likcwife to ferve the fecond 
purpofe, and the reft feem deftfa^ed to perform the three 
different ends, according to the different neceffit^es of vari- 
ous infedts* 

In the ftruAure of thofe coques, there is often obfexv- 
able an art and indnftry altogether wonderful, and as if 
one alone was not fufficient to proteA the infe^ there are 
fiime which have two, and even xbree, one within another, 
ftbricated all by the fame animal,* and not by different in- 
fers, as happens, when an ichneumon, after having caufed 
the death of an infeft, which had already mad^ its coque, 
and having afterwards made its own^ has been deftroyed ia 
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its turn, by a fccond ichneumon^ which it harboured in its 
iotrails \ this cafe it is cafy to convince ourfeWes of, becauie 
the exuvix of each of the deftroyed animals, is found be- . 
twccn the coque which it has made, and that of the infedl 
lyhich deftroyed it. 

The third ufe of thefe nefts, is, fjr a covt ripg^ to their 
young. This ufe is the leaft frequent. Spiders furni(h us 
with the moft common example^ of it, and perhaps the only 
one known. The large Dytifcus piceus, however, makes a 
fnuch more remarkable one. The neft of this animal is 
whitifh, and its general figure that of an <?blate (pheroid, 
the long diameitcr of which may be about three-fourths of 
an inch, the ihort one fully half an inch, and there ap- 
pears as if a fcgmcnt, parallel to this fliort diameter, were 
taken off. Near this place the young, fometime after be- 
ing hatched, make an openings and plunge in^o the water, 
fiigher up, on this coque, there iffues a fort of horn« 
browniOi, and fomeyrhat bent, about an inch long, broad at 
the bafe, but terminating in a point. I imagined at firft, 
that the ufe of tliis might be to give air to the coque, that 
the young, which cannot difpenfe with it for any time, al- 
though they live in water, might be able to breathe, the 
moment they leave the egg ; but, having examined thcfc 
horns^ with ni^re attention, and having feen the Qytifcus 
forming them, 1 found they were folid, and I could attri- 
bute to them, np other ufe, but that of retaining the coque 
in its fituatipn, when a blaft of wind, or any other accident 
might otherwife overturn it. For, as thefe coques generally 
float among reeds, or the duck-meat, if any thing fhould 
lay them on their fide, their horn then refting on thefe 
fubftances, prevents their turning upfide down, and, the 
form and weight of the coques make them foon regain 
their upright fiiuation. This coque is the more remarkable^ 
being the work of a Dytifcus, a kind of aninaals, among 
which one would not have expefted to find any, that could ' 
make fuch nefts ; although the fpecies here mentioned is 
not the only on£ known to me, that does fo. I do not 
reckon here, among the nefts of infers, the flimy fubftancc 
which envelopes the eggs of fome forts of water infe<^s;' 
becaufe fuch coverings appear to be rather owing to Nature, 
than to their induftry; though the regular arrangement of 
the eggs fecms to be the cffcd of their labour. 

3 B Pace 
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Page 115, L 19. 

^Allfirtjoffubjiances. Friich difcovercd the larva qf 
an infe^ m frcfh waicr, which conftrufts a moveable habi- 
tation to itfcsf, in the form ot a tube, of fragments of grafs, 
wood, bark, leaves, &c. In this it lives, not as fnails do, in 
their fhell, which they cannot leave ; it gees in, and comes 
out, at pleafure. The mfidc of its houfe is fmooth, and 
polifhcd with the ereateft care, the outlide rough and rug- 
ged. To clofe the entrance, there is a lid\ which fits it 
cxa<Bly. When the animal changes Its place, it carries the 
houfe along with it, fomeiimcf with Its feet, but if that i$ 
not t'uflicient^ with its teeth. Fnfch had not been able t© 
flifcovcr the infeft produced by tliis larva. 

Page iX9> I 8. 

About Jive lines. This observation would be juft, if the 
common Bafe of the two ranges of oppofite cells were fiat; 
but, as it is compofed of folid angles, concave and con vex t 
which fcrvc altern«tcly for a bottom to the oppoiitc cells of 
the comb, fo that the bottom of ench cell, exceeds by fo 
much, that of the cells which are in a contrary pofition, it 
follows, fince the bale of thefc cells is fo exceedingly thin, 
that, when the thicknefs of the comb is nearly an mch, the 
cells which qompofe it (hould be, at lead, half ah inch 

This appears more diftinftly by the Fig. XIV. which re- 
' prefents the feftion of a comb, compoi'ed of eight cells, 
placed oppofite to one another on their common bafe. Let 
A B be the thicknefs of the comb D E, and C B, the 
dtpth of the bppolite cells which conipofe it, and let E F 
be perpendicular to A B. It is evident, that A B-A F+C 
B— C F, or A F— D E, therefore, A B^ D E-t C B— C F, 
that is to fay, that the Uepth of the two cells, X and Z, ta* 
ken togciher, furpafles the thicknefs of tl c whole comb, 
A B, by the part C F v fo that, if the thickefs of the comb 
was an inch, the depth of each cell would exceed half ai^ 
inch, by nearly the half of C F, and would by no means be 
kfs than fix Unesi as M. Marafdi averts. 

Page 120,1 firft. 

The bnfe of ea/h cell. Although the defcription here given 
pf the manner in which the cells arc conlhuifted, is very 
cxaft, yet, as it is not elucidated by any figure, it will ^ 
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with difficulty cotnprchcndcd ; I have therefore thought it 
neceflary, to reprcfent, by the annexed piate, the figures 
which the author defcribcs. 

The ftrufturc of a cell feems at firft fight vci^y complica- 
ted, though it is made up of only two different pieces ; the 
firft is, the rhomb. Fig. I. the obtufe angles of which, accor- 
ding to M.Maraldi, are each of 109^ 28', and the acute ones^ 
A and C, each of 70^ 31': the other is the Trapcssium^ 
Fig. U. the fide of which, G H, is equal to one of the four 
fides of a rhomb $ the fide, G E, equal to the depth of the 
cell, together with the hollow of its bafe 5 the angle, H, 
equal to each of its obtufe angles, and the angled E and F 
are right angles. Three rhombs, equal to tuat of Fig. I. 
form together the bafe 6{ a cell, and fix of the trapeziums 
compofe its fides. 

In order to comprehend how thefc rhombs form a bafe, 
imagine the three rhombs, I K L, Fig. III. placed on the 
fame plane, fo that any three obtufe angles (hall meet in one 
point, Mj then, leaving thefc three angles in their point of 
contaft on the plane, raife the three angles, N O P, fo that 
the fide, M Q^fhall unite with M R^ the fide M S, with 
M T, and the lide M V, with M X, tlien, from the jun£ti- 
bn of thif* three rhombs, thus elevated, there will be form- 
ed, the lolid concave angle, Y, Fig. IV. which, tiimed up- 
fide down, will be the folid con'frex angle, Z, Fig. V. the 
firft of which will be the bafe of a cell, having its mouth 
tippermoft, and the other, of a cell having its mouth down- 
wards. Place^ on the fix external fides, t, 2, 3, 4, 5, and 
6, of thefc three rhombs united at the bafe. Fig. IV. as ma* 
ny fuch trapeziums as we have defcribed^ raifed perpendicu- 
larly to ifie plane, fo that, their acute angles fhall meet thd 
acute angles of the rhombs, and the obtufe angles of th^ 
rhombs, the obtufe angles <rf the trapeziums, which may b^ 
eafily done, by turning the fix fim lar trapeziums, one with- 
in the other, alternately outwards, then, by the union of 
thefe nine piece*, will be formed, the hexagonal cell, repre* 
fented in two diflPerent fituations,- Fig. VI. and VII. to givtf 
a more difttnfl idea of it. 

NoWj to know how feveral cells are connefted, imagine, 
in the firft place, three concave bslfes, B A F D, B D E C, 
B G G A, F g. Vllf. fuch as we have defer ibed, and fet u- 
pon the fame plane. If you join them together, each by 
the obtufe angle of one of their rhombs^ fo that the t\iifitt 
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angks you have tafccn^ diall meet in one point, B, Fig. fXv 
then their fides, B A, B D, B C, will unite and become 
common, in the fame manner as the trapeziums which you 
are afterwards to raife on them, Joinal to the other trapezi- 
ums, placed on the external fides of the three united bales, 
will form three contiguous cells, as in Fig. X. 

It will be eafily conceived^ thaty by joining in the fame 
manner, other bafes to the three here mentioned, they will 
become the bottom of as many new cells as may be joined 
to the firfb, by their common lides^ and th'ts may be carried 
on at plcafiire. 

It remains to know, how the bafeff of cells make part of 
the bafes of thofe oppofite to them. For this purpofe, con- 
Adtr again, the three united bafes of Fig. IX^ which form 
each a folid cbncave angle, K I H. You will iee, that, by 
the union of the three rhombs, A D, D C, and C A, which 
meet in B D, B C, B A, they confpire to form in B, a folid 
concave angle, equal to each of the three folid concave 
angles, K I H, the poiition of which is revcrfed. It is this 
angle, B, which makes the bottom or bafe of an oppofite 
cell, and the fix exterior fides, A K D I C H,^ of the three 
rhombs, AD, D C, C A, which compufe this angle, fcrvc 
for fupport to the fix trapezium?, which Ihould be raifed od 
<hem, and form by the union of their fides, a cell refting 
on three others oppofite to it, as in Fig. XL where the cell 
is reprefented eredt, the better to fliew the way in which » 
cell refts on three.others. And^as by joining many bafesy 
the angles of which are folid and concave, thefe bafes, by 
the junftion of their external fides, likewifc form convex 
angles, fimilar to the firft, it follov»$, that feveral bafes of 
cells united, which belong to one of the rows in a cornb^ 
form by their junft'on, feveral of the united bafes of the^ 
oppofite row. Thus, in Fig. XII. the union of the feven' 
concave bafes, A, B, C, D, E, F, G, form the convex bafcs,^ 
H, I, K, of the three oppofite cells. 

To give a more diftinft idea, fiill, of th# manner in- 
which the two^rows of cells in a comb, are placed on the 
common bafe of the comb, I have added 6gures XIII and 
XIV. Fig XIII reprcfents the plan of a port of the bafe of 
a comb ; the hexagons, marked with dots, ind-cate the po-* 
fition of the cells of one row; and the hexagons with lines,, 
that of the other row. Fig. XIV, is a fc£Uon of the fame 
comb» 

Pagm 
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Page 1141 1. 23* 

^hefe tumours vary in appearance. Thcfc tumourssare gc- 
lierally named galls, and are of many different k nds: the 
gall-nut, fo well known for its various ufes, is one fpecies of. 
It. M. de Reaumur defcribes feveral of them, in his Me- 
inoircs, Tom III. his obfervations are exceedingly curious^ 
and dcfcrve to be read. 

Page'i25, 1. 4. 

Choofe a place^ inhere they may he fecure. That place of 
fetrcat is generally the earth \ the greater p^rt of in- 
fers, which pafs the winter without eating, and in their 
ftymphor chryfalis ftate, retire into habitations which thej 
make there, each in its own way. 

Page 125, 1. 30. 
Or hy the fnoufb or abdomen. It is not properly by the 
Aiouth, that thefe infefts fpin their webs ; it is by an appa-i> 
ratus which they have under their month. Spiders, and 
the infefts of the genus Hemerobius, draw, from the extre- 
mity of their abdomen, the filk of the coques in which 
they inclofc themfelves. Some fpecies, likcwife, of Dytifci, 
do the fame, in order to conftruft the nefts in which they 
hy their eggs. 

Page 125, 1. 51. 

Or hy the abdomen. This is the way in which fpiders ex- 
traft the matter of their webs. Thofe larvx, caHed by the 
French, Puccrons-lions, likewife draw from the extremity 
of their abdomen, the filk of which they make theu* coque, 
and in which they inclofc themfelves. Some fpecies of 
Dytifci likewife do the fame to fabricate the coques in which 
they depofitc their eggs. 

Page 125. 1 344 

Others are ccarfer. Spiders have the power of fpinningf 
fheir threads, either fine or coarfe, as they pleafe, by dtaw- 
ing from their bodies, as many threads as the occafion re- 
quires, and joining them together: thofe which fpread their 
nets in gardens, can even fpin two forts of threads, the one 
glutinous, the other not : this we can afilire ourfelves of, by 
throwing dry fand on their web : we (hall find; that the 

fand 
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f^nd will ftick only to thofe threads that turn fpirallyi but 
will by jio means adhere to thofe that run Araight aao(s 
the web. 

Page 126, 1. 12. 

As Jkilful dyers. It is not in the option of infefb, to 
j)aint or vary the colours of their filk, at their own pleafure: 
this depends on the nature of the filky matter which is 
formed in their entrails. It is this^ and not the infect, which 
gives the colour to their thread. Befide?, what is faid here, 
of the beauty of thefe colours, is applicable, only to a few 
of thefe animals ; the iilk which mod of them fpiui b of a 
very ordinary colour, and much * inferior to that which ait 
good dyer could give them. 

Page 127, 1. 7. 

The wife form of government. What authors have ad- 
vanced, on the conftitution and government of bees ; od 
the authority of their king ; on his fkill in the art of reign, 
ing, on the obedience paid by his fubje£ts, and on many o-^ 
ther things of this nature, is fo fine, fo marvellous, that it 
ceafes to be probable. Suppofe thefe circumftanccs to be 
nothing but ingenious fiftions, as there is every reafon to 
believe, it would not be difficult to trace their origin. Peo- 
ple have at firft admired the art with which bees conftru£i 
their combs and hive, from that, conceived very high ideas 
of them : they have fcen them living in fociety, and labour- 
ing in various ways for the common good*, from this it 
would be inferred, that they have laws and eftablifhed 
ranks : having found in their fwarms, fome bees larger 
than the reft, thefe would be confidered as kings ; feeing 
thofe furroundcd by a number of othei: bees, thefe would 
be courtiers or guards, or fubjcfts coming to receive orders, 
and to execute them ; in a word, no particular has been ob- 
ferved, in the economy of bees, that has not received an in- 
terpretation conformable to the high ideas conceived of 
them* and to the monarchical lyftem, under which it fcem- 
cd certain, that they lived. But, what would be our fur- 
prife, when, after having attended more clofely to the beha- 
viour of this king, and having dared, even to lay hands on 
his facred perfon, to find hi? body full of eggs, and to fee 
his principal occupation, that of laying thefe eggs in the 
topty cells \ From thefe circumftahces, unprejudiced per- 
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jSpDS would not hefitate, to declare kim deprived of all regal 
authority j but old prejudices are not fo eafily; given up ^ 
thefe iaeas o^ monarchical government have remained \ not 
being able to make a king of this bee, they have made it a 
queen i and thus, this empire, which had been governed^ 
for lb many ages, by an uninterrupted fuccelEon of kings, 
his at laft had the misfortune^ to fall irretrievably under the 
diftaff. After this difaHer, 1 am afraid, that the monarchy 
of bees is haf^ening to its period, and that foon, when the 
royal authority fliall have declined, the queen will be confi* 
dcred merely as ^ mother, her fubje£bs, merely as a free 
people, and this well governed ftate, as nothing but a hive 
of bets- and drdnes, which, conftrained by inftinA, attach 
ihemfelvcs ^o one, two, or three females, according to the 
number of the fwarm, tor the prefervation of their fpecies ; 
and wh^ labour in concert, each according to its deflination^ 
fome to generate their like, and to bring thtm into the 
world, others to preicrve them. This, at leaft, b the ftate» 
to which the celebrated Swammerdam reduces them, who 
iludied them, with great application, and has treated largely 
on the fubjedt, in his Biblia Naturae. There is reafon to 
believe, that he thinks julUy in this cafe. 

I muft obferve, that it does not appear, by the pafiage^ 
nvhich the author refers to from AriAotle, that this ancient 
philofopher knew, that what is commonly called the queeii 
bee, was a female : the generative faculty, which he attri. 
|>ute8 to her, is no proof of this, as it depends, as much on 
the male, as on the female. Befides> he always gives he^ 
the name of khig, and not of queen> which he probably 
would not have done, had he known that (he was the mo- 
ther of the bees. 

Page 132, 1. 7. 

Thej ekpell the drones* There are three forts of bees in a 
Iiivej the mother-bee, the drones, which are the males, ana 
the common or working bees, which are of no fex. It has 
not been hitherto afcertained, that I know ofy if the dronei; 
couple with the mother-bee, or whether they merely depo- 
iite their (emen on the eggs Ibe has laid. Swammerdam 
viras inclined to think, that they render her fertile, by the 
^ere odour of their femeo, which is by no means probable. 
At any rate, thefe drones, after having been well fed, with- 
out having vnrought any, during a confiderable part of th^ 
' *' ^ * fpring 
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^[yring and fummer, become, towards the end of the fisafon, 
objedbs of perfecution to the common bees, which purfue 
and killi even thofe which have not undergone their trans- 
formations, and which are ftill in the ftate of worm or 
nymph. It is believed, with fome probability, that the rea- 
ibn of fo exfVaordinary a change in their behaviour, is, that 
the mother )>ee, ceafing then to lay eggs, till tjie following 
ipring, thf drones become uielefs, and the common bees 
difpatch them, to fave their proviilon of honey. 

Page J33, 1. 14. 

Tie refpeB thej Jbonv their dead. It is much more natuni 
to believe, that the bees do not carry thcu* dead out of the 
hives, for any other reafon, than to be rid of*the putrid 
Imell which the carcafes would occafion; and it is probably, 
likewife for the fame reafon, that they cover whh wax thofe 
animals which die in their hives, and which are too large to 
be removed. 

Page 134, 1. 21. 

The art (f fixing it. This art is not difficult, when the 
objcft is merely to fix the threads to places within the fpi- 
der*s reach. But, how does it contrive to fix them on 
places, which one would think it could not eafily come at ? 
How, for inf^ance, docs it fix them to the top of two large 
trees, whofe branches do not t6uch ? or to two bodies, fepa- 
ratcd by a rivulet ? This queflion would perhaps embarrafs 
a philofopher, but it is by no means difllicult to a fpider.: in 
this cafe, it has recourfe to a very fimple and natural expe- 
dient. It fufpends itfelf to the end of a thread, and draws 
with its feet, from the extremity of its abdomen, (cveral 
long threads, which it allows to be carried away by the 
wind; th^fe threads which are i^ill conneftcd with its trunk, 
adhere to the bodies they meet with ; and thus, having en- 
countered another tree, or the other bank of a rivulet, they 
fcrvc for a bridge to the fpider, in order to tranfport itfelf, 
and to fix the thread to which it was iufpeoded. 

Page 134, 1. 27. 

In the catching of other infcBi. This is not the only ufe 
which fpiders make of their webs. I have already faid, that 
they make coques of them round their eggs. But a .much 
more Angular ufe, which fome forts of fpiders turn them 

to 
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to, IS, that they make a fort of carriages of them* in whiqh 
they make long journies, and tranfport thcmfclvcs from one 
region to another We often fee, when the iky is clear, 
^t certain feafons of the year, quantities of grof? laments, 
and pieces of the webs of thofe infcfts : if thefe are exami- 
ned, we will always find fpiders in them, which have con- 
trived this method of flying without wings, and of tranf^ 
porting themfeiyes eafily to another climate. 

Page 139, 1. kft^ 

Dejkute ^ all fffifes but feeling* The author certainly 
does not recoiled, that as all infedts eat, at lead during a 
certain period of their e^iftence, and that as they do not eat, 
indifferently, every fort of food, but attach themfelve^ 
folely to a particular kind, it is evident, they muft all have 
the fenfe pt tailci to difcern what is fit for their purpofe. 

Page 140, 1. 16, 

/ limw none that have ears. It cannot be doubted, that 
thofe infedls, on which Nature hath befiowed a kind of 
voice, or to fpeak more properly, the faculty of forming 
ipertain founds, as the crickets, the grafshoppers, feme 
beetles, &c. muft alfo have received the fenfe of hearing, to 
perceive thofe founds^ yft do not obferve in them, it is 
true, any (external ca^ 5 but we cannot infer, for. that reafon, 
that they have none. They may be difguifed and rendereci 
bbfcure, by their form i^nd fituation, Animals, whofc voice 
it not produced by the throat, whofc refpiration is perform- 
ed through the thorax, the fides, or the abdomen, feme of 
•which have their eyes on the b^ck, and the genital organs 
at the head, animals of this kind, may well nive the ears in 
a place, where we would leaft expcft to find them. The 
ufes of all the parts in infeAs, are not known to us ; per- 
haps, there may be amcmg thofe we are ignorant of, fome 
which arc giv^ to theai for the pufpofe of receiving the 
Smprefiion of founds. Sttill Icfe can we fay, that infers have 
no internal ear. This organ, if they poflcfs it," muft in 
them be fo fmall and delicate, that though it wcit before 
our eyes, we might even find it impoflible to* difcern it. — 
We are not, therefore, fp well acquainted with the anatomy 
of mfefts, as to take vpon us to affert, that they arc 
deprived of the orgait of hearing, and ftill left ought we to 
maintain, that they hear, without bebg poffcffcd of that or- 
gan. • - 
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♦The late Profeflbr Fabricius difcovcrcd the cars of in« 
feAs. He publifhed an account^ with figures of thofe or- 
gans in the crab and lobfter, in the New Copenhagen TranC- 
^dtionsy Vol. II. p. 375. This eminent entomolbgift found 
the external orifice of the organ in thefe animals, to be pla- 
ced between the long and {hort antennae; the cochlea, &c, 
being lodged in the upper part of what Linnaeus calls the 
thorax i near the bafe of the ferrated projection at its apex^ 

Page i4i>1. 18. ^ 

Their trunk and their pa/pL If the palpi of infefb be the 
organ of any lt:nfe known to us» we would rather fuppofe 
them to be the organ of fmell, than of tafte. Without^ 
however, attempting to decide on this point, I /hall only re- 
mark, that it fecms to b^ by their means, that infefts diftin- 
gui{h the quality of their food. Thofe which have theft 
parts, never fail, before they begin to eat any thing, to fed , 
it, as it were with their palpi, and if the fubftance does not 
pleafe them, they abandon it, without touching it with their 
teeth, a circumilance, which pretty clearly proves, that, by 
the mere application of thofe palpi, they are able to know, 
what forts of food are ufeful, and what improper for them. 

Page 141, L 31. 

Some prefer the blood of tnattf others of quadrupeds. There 
arc even fome, whole delicacy goes flill farther, and which 
will not touch the blood of certain perfons, while they con- 
tinually attack that of others. This is known to be the 
cafe with gnats and fleas. As to the lafl, it cannot be faid, 
that the flcin of certain perfons is too hard for them to pe- 
netrate, fince they are able to pierce the ikin of quadru- 
peds, which is certainly much fironger« 

Page 145, 1. 14. 

Some change their fkin four times ^ year* As the author 
is fpeaking in this place, of caterpillars, before they change 
into butterflies, &c. it is proper to obfecve, that his exprem- 
on is not very accurate, when he fays, they change their 
ikin four times in a year. From this, one might be led to 
infer, that they live more than a year, although it be a gene- 
ral rule, and one, to which I have hitherto found only a fingle 
exception, that all caterpillars finifti that ftage of their exi- 
flence, in lefs than a year; Uiere are even fome that accom- 
pli(h it, in lels than a month* He wouldj therefore, have 
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^q>refie(l himfelf better, had he fzidf fimpty, that they 
change their fkio four times ; but that, however, would noc 
have been a general cafe, for I have already faid, elfcwhere, 
that I have known fome caterpillars change their ikin, fe- 
ven, and even nine times, befote entering into the chryfalis 
^te. 

pAfeE 146, 1. 6. 

Others have the bead very large. The proper tit)n between 
the head and the body, is not always the fame, in the fame 
fafeft ; in thofe that have it homy, it is fmall, when they 
are about to change their (kin, and increafes in iize, every 
time the change is made. The reafon is evident s the hor« 
nyiheil prevents it from growing, while the body increafes 
in bulk, and thus its fize, in proportion to the body, conti* 
nually diminifhes. When infeAs prepare to diveft them^i 
felves of their ikin, the (libftance of the head, in a great 
number of them, retires within the neck, and into the firft , 
articulation : there, having generally no hard or horny mat* 
Cer to confine it, it extends and enlarges, and when the ani* 
mal has quitted its old ikin, we are furprifed to fee; it with 
a head twice as large as it had before. And, as the infeft 
neither eats nor grows while its head is forming, we may 
Obferve this Angularity with regard to it, that the body and 
the head have alternately their turn for enlarging ; that> 
while the body does not increafe, the head grows, and that, 
when the head does not grow, the body grows. 

l^AGE 146, 1. 12. 

It is not eafy to diifcoifer the bead in fome infeSs. There arc 
leveb fome fpecies, that can draw the head entirely within * 
the body, fo that no part whatever of it appears : fuch are 
thofe larv» which change into flies, and alfo, fnails and 
Ilugs. It is Angular, that in thefe infects, the head has no 
determinate fhape^ and in this particular, they differ from aU 
other animals. 

Page 146, 1. 18. 

Winged infeBSf which have feet. All winged infe£b, hi- 
therto difcovered, have feet,- without exception. 

Page 146, 1. 30. 

Ichneumons^ that Irad in the body of the caterpillar with 

feventy^two folds. Ichneumons cannot be properly difcrimi- 

3 C :t ^te4 
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nated by th^ caterpillars th^ ifluc from ; bccaufe, the laitfcf 
ichneumoo will often lay its ^ggs in the body of different 
iorts of caterpiHars, and becaule one kind of cater{>illar of- 
ten nourifhes various fpecies of rchneumon. Beiides the 
infeft) of which the author here fpeaks, does riot appear to 
me to be a real caterpillar, as caterpiUars hare only twelve 
tings, which are feldoifi febdivided into folds, and thofe 
whi<^ ai'e (6 (ubilividedi haive only a few. It ii more proly- 
able, therefore^ that the animal mentioned, is a pfeudo-cau 
terpillar, that is, an ' animal^ which in geaeral refembks a 
caterpiUar, but whkh has more than fixteen feet, and whicb 
itattirally changes into a fly with four wings, (Tenthredo.)^ 
Among thefe, thtrc are many« whofe body, although divi* 
ded into twelve fegments^ k (6 wrinkkd on the u{^per fide, 
irhat perha^ one might count fetenty-two folds ki the whole 
length of tht bock. In fuch a tafe, the fly in queftion^ 
xni^t perhaps not be an ichneumon, but- the natural fly of 
ft pfeudo^citerpiUar, ami then it would be well deimned. % 
am not certain, that what the Germans call Schlup^weTpen^ 
always Cgnifies khneumon^ though tranflated fo. 

Page 14^, 1. iy. 

Tie tkfnmty tf the antentue is in Jome tUchft. The figure 

df the antennae, hi infc£b, b t6o varied for us to etiter inti^ 

' a detail of the varieties here. The lepidopterae alone, have 

forniihed Reaomnr with fix generaF clafles, ^hich may att 

l>e again fubdivided.— -See Reaumur Vok 1. Page I. Mem. 5. 

Page 148, K 5. 

Wrth ibtir antermie tbey dean their eyes. The antemne of 
the greJitcr part of iniefts, arc not (ufficiently flexible for 
Ithc purpofe of conveniently cleaning their eyes \ they more 
frequently employ their feet. But many, when they are at 
reft, partly cover the eyes with the antennae, and tfa^is, they 
i^tst inftead of eye-lids, which all infects want^ 

Page 148, 1. ti. 

Antenna are lihewffe the organs ^f finelU 

^Though tlie eyes of the large blue flies bb covered Witk 
turpentine, it does not hinder them from fmelling out pu- 
trid fubdanccs at a diilance, but they could not do this, if 
the probofck were laid over witli the fame liqttor* 

That the Atennn: are the organs of fmell, is not .at .all 
certain; and it would require experiments^ much more deci^ 
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&¥Ci than that of the author^ mentioned in the foregoing 
QOte« to eibbliih it. For, fuppo&ig that his experini'eot 
fliouid fucceed) we might ftill fay, that, if the fly, whofe 
^es were laid oyer with turpentinei found out the putre*^ 
fcent fubftance, it was, becaufe the turpentine, which is m 
tranfparem liquor^ did not prevent its feeing it ; and if it 
did not alight on the putrefcent fubftance, when its probo& 
tis was laid over with the fame liquor, what does that prove 
with regard to the antennae ? Beiides, it is not eafy to con-4 
Ceive^ how the Arong and penetrating fmell of the tiirpen^ 
tine, which in this experiment, muft have furrounded andt 
covered almoft the whole head of the fly, could allow it to 
diftinguiih the fmell of a ^arcafe, at a confiderable diftance« 

pAGfi 148, 1. 34. 

The eyes offifne mufcit, like gold. I do not know what 
(pectes of mufca the author here means ^ but there are 
fome fpecies of fmall dragon-flies, whofe eyes are more thaa 
hemifpherical, and which have the colour and all the brib^ 
liancy of the pureft gold. 

Page 149, 1. Jirjt* 

As a diamond^ expofed to the rays of the fun, X haVe nevei* 
^et found an infedt, whofe eyes in bright day, were fo brHi 
Hant % but I know fome, whofe eyes in the night, fliinc 
brighter than thofe of Cats. 

Page 149, L 3. 

Totally difappear^ after the death of the ihfeB. This is not 
furpriiing ; the cornea of the eyes of infe£b is hard, and 
tranfparent as glafsj it is only the coloured humours, Undef" 
that cornea, which give them the colours which we admire 
in them. Thefe humours, corrupting after the death of 
the infeA, and being dried up, lofe their colour, and give 
ihe whole eye that faded appearance which they afllime. 

That infefts of different ifpecids fhottld have eyes dlffe- 
rently coloured, is not at all furprifing ; but, that the fame 
infc£t fhould have eves of various colours, is what perhaps* 
Ive would not expe^ to find. An ephemera, however, fur- 
niihes an -example of this \ it has four reticular eyesj white 
infe^t% in general, have only two \ and of thefe Yeticular 
eyes, two are brown, and the two others of a citron-colour. 
See Reaumur, Vol. IV. Part 1. Mem. 6. 

Pack 
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Page 149, L 14. 

^Some infeBs have five e^s. The AbW Catalan, in hU 
^bfervations on the eyes of flies, has remarked, that befides 
the two large reticular eyes; which they ha^e at the fides of 
the head, and which have the red colour of morocco lea* 
thcr, they have befides three others on the forehead. To 
try whether thcfe faw equally well with both thefe forts of 
eyes, he covered the reticular eyes of a fly with fluid pitch, 
leaving the three other eyes open ; he put it then under a 
glafs, where it ran up and down, without ftriking againflt 
any object, and when he lifted the glafs, it flew away to^ 
wards the window. He took another fly, and covered with 
pitch, the three eyes on the forehead, leaving the reticular 
eyes open, and he found, that this likewife faw equally welL 
Laftly, he took a third fly, covered both the reticular and 
the forehead^eyes with the pitch \ but this fly ieemed to be 
quite blind, it walked flowly under the glafs, and when that 
was removed, it groped its way, like a perfon blind, and did 
not venture to fly«-«See A£t. Erudit. anno 1682^ 

Page 149, 1. 17* 

Spidirs gentralJf have eight eyes. Tarantulas, that danger 
rous fort of fpider, have likewife eight eyes : but differ 
from the generality of fpiders, which, according to M. 
Romberg, Mem. dc TAcad. R. des Scien, 1707, have black 
eyes, thefe having them white, approaching to a yellow gold 
colour, and fliining in the dark. And what is flill much 
more Angular, that academician aflirms, that the cornea b 
moid and tender, and flirivcls up after their death \ a cir« 
cumftance, of which I do not know another inf^ance amon^ 
infefls with feet, the cornea of thefe being alw&ys hard and 
homy. 

Page 149, 1. 23. 

Co^Jifi**^ rf ^ ^^fi number of fmall hepcagons* Thefe eyes 
are generally called reticular eyes. I have always found 
them, in every fort of winged infeA which I have exami«- 
ned, but I have never, or very rarely found them in fuch 
infcAs, as had not undergone their lafl change* 

Page 150, 1. 17. 

Palpiy by nvhjib they examine their food. I have akeady» 
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in tlie preceedlng chapter^ given my reafbns, for thinking, 
that thefe palpi may be the organs of fmcll> in infefb. 

Page 151, 1. 22. 

It is with the maniibuU they feize their prey. Among the 
different ufes of thefe pincers, that of ferving as a mouth 
to infefts, which have none, is the moft fingular. Sec what 
I have faid above, on this fubjeftj page 372, under the words. 
Have received a fort of pump. 

Page 151, 1. 28. 

Have at the mouthy a fort of claws. See the Note on the 
words. It is found at the mouthy page 326, where we have 
given the delcription of a fingular ma&, which fome infe£ts 
have before the mouth, and which they ufe as claws or ta- 
lons, for felzing their prey. 

Page 152, 1. firfi. 

*Some that can eicteni or draw it in. The tnihk of com- 
mon'^flics can be thruft out, or drawn in at pleafure. It 
very much refembles the probofcis of an elephant, except, 
that it is thicker at the extremity, than in the middle, has a 
fort of rim round it, and is gamifhed with hairs* 

Page 152, 1. 2. 

7he lepidoptera roll it up. See a curious and ■particular 
defcription of the tongues of the lepidopterse, in Reaumur, 
Vol. I. Part I, Mem 5. and of the trunks of gnats, in Vol. 
IV. Part II. Mem. 13. 

*This member in butterflies, has fomething wonderful in 
it, and we may venture to fay, that it is one of the mafter- 
pieces of the Creator. When it is extended, its length 
exceeds that of the animal itfelf, and it rolb and. unrolls it, 
with inconceivable velocity. Nature has perhaps given it fo 
long a tongue, that it might the more eafily penetrate to the 
l)ottom of flowers, and extraft their honey. If it were o- 
bliged to thruft down its head, it might injure its eyes^ 
which are not provided with eye-lids. 

*It has been obferved, that when the tongue of lepidop'- 
terous infefts is cut off", it retains a degree of irritability, for 
a conCderable time afterwards. 

Page 152, 1. 25. 

^here follows the thoraK% On the fubjeft of this part ot 

the , 
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the body of infcfb^ I cannot help remarkmg» tlut> thoo^ 
winged infedU generally have but one thorax, and that it 
•ppears as fingular to fay, that an animal has two^ as it 
would be to fay, that k had two heads, or two bodies, the 
csSCf however^ of an inled having two thoraxes, is not witk* 
imit example. M« de Re^nmur has given us one inftance ii| 
the fly ^at comes from the Formic4<co (Myrmeleon Formi- 
carium): a fly, otherwife of a very fingular kind, wilt afford uf 
'another. This animal, which I hive never (bundy ^ut in 
its lafl and perfed form, has really two thoraxes, very di- 
fiin£V, and fcparated from each other, by a very vifible in- 
terferon. From its head, to the extremity of its abdomen, 
k is a full inch in length -, its head, thoraxes, and aimoft itf 
whole body, are black ^ its antenna, which have ten articv« 
{atiops, and its feet, are of a greyifli brbwn colour, except, 
that its laft pair have an incraflated part, which is black i 
tixis pair, as well as the fecond, is attached to the fecond 
thorax, and the fird fupports the firft pair of feet* Obe 
wonld take this inkd at firft, for a large ichneumon, which 
it refembles, in the form of its head, its feet and body.*^ 
But, it is eflentially diSferent, in having but two wiagSt 
which ard larger, broader, and ftronger, than thoie of the 
common ichneumons. But, what ftiU more diftinguiibet 
k, and even render^ its clafs very doubtful, is, that its fe- 
cond thorax is covered with a cafe of two pieces, hard, and 
of a dirty brown colour, like thofe which coyer the wmgf 
of beetles. This cafe is only two lines long, and ends 
whpre the abdomen begins. It does not appear, that h can 
ferve as in beetles, to enclofe the wings, for thcfe arc lour 
times longer than the cafes, and there are no (idds to be 
feen at their nerves nor articulations, by which they can be 
folded, (b as to be concealed below thefe cafes. Bcfides, it 
!s under the cafes that the wings are attached to the fecond 
thorax. Such is the figure of this animal, whofe uncom* 
xnon fhape, and its being perhaps unknown, appeared to 
me, to deferyc a particular defcription. 

• It is very probable, that Lyonet has deceived himfdf 
wkh regard to this infeA, which appears from his defcripti- 
on, to be nothing but a Staphilinus or Necydalis, except in 
the clrcumftance of the wings never being folded up withip 
the elytra J and here feme accident jnuft have occurred, to 
lead him into the miftake. 
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PilGE 153, 1. II. 

Furni/bid ivilb a margin. One of the moft eflential di« 
CinAions between thefe articubtions, is, that fome are pla- 
ced end to end> while others inclofe the extremitj of the 
me next themi and flip into one another^ as in a groove. 

Page 153, 1. 15. 

All caterpillars have ten. They have twelve, counting 
the pofterior extremityi and the firft articulation^ which thf 
author feems to take for the neck. It is not fo eafy to ex- 
plain how M. Andri was led into the miftake, as he count* 
only ieren articulations ia the iilk- worm» fixteen, and eyen 
more in other caterpillars, and twelve in the ant. One would 
not have expected to find fucb an aflertion in a book writ- 
ten expref^y on ii^eAs. If his obfervations on the worms 
which infeft the human inteftines, were all in the fame 
tafte, his work would little deferve thofe encomiums which 
£11 the firft pages of his book,-*See Andri de la Gener. de^. 
Hftrs^ dans U corps de /' bomme. 

Page 153,1.18. 

A larva cf a Tenthredo. Thofe vrhich we have called 
pfeudo-^aterpillars, as I think I have already faid, have pro- 
perly but twelve articulations^ like true caterpillars. But 
there are fome of thofe pfeudo-caterpillars, which have 
their articulations fubdivided into others, and thefe M. Le& 
fer feems to have counted as diAin£t fegments. 

Page 154, 1. 4. 

The infeB called Hippocampus. I have ihewn elfewherCj 
that this animal is not an infeft, but a true ISfli. 

Page 154, 1. 7. 

Furmjhed with a fmall bag* This has the appearance of 
a bag only' on paper. Frifch gives the name of bag to the 
extremity of the abfiomen, in the infe^ of the Genus, 
Sphex, Lin. which have that part of a different colour from 
the reft : and this, becaufe the colour which diftinguifhes it, 
makes it appear, as if it were inclofed m a bag.* He gives 
thefe infefts the naipe of fack«wefpen, or wafps with a bag, 
to diftinguUh them bom other wafps* It is &om blm that 

3 D Lcffci; 
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Lefler gives the namaof bbg, to tbc pofterior extreouty of 
tbefe infe£ls. 

Page 155^ L 8. 

The papilU, from ^hich they dra^' their threads. SBid^^ 
whi6h M. hdSkt hi& hett in Vi^,iiave eairh^ atCoMmg^ M 
M. Reaumur, (Mem. de 1' Academie de Sciences, 1 71 3,) fix 
of thefe papillae. The extriemitj of a papilla, in one of 
tht houfe Riders, when magnified (^ the microicopev ap- 
peared divided into an infirikf (^ protuberances, ftaallor^ 
but difpofed much in the ft me way, ^th ikok that occupy 
the cornea in the eyes df Mufc9(. Each protuberance or 
conveiuty^ in this cafe^ undoubtcsdly affords a difil^^t thready 
ct rather, it is probable, th^t eaph leoncayity, fitu:^ be^ 
tween thofe convexities, is pierced t^ a hole, through ^hich 
the thread iflues ^ the fmall dcvdtiqns feem inte;n4d to pre- 
vent the threads from jqimng. at th^r exit* l^fe qopyexi^ 
ties are not fo apparent, at the exD^mities of the papfUa^^ ia. 
garden fpiders ; but there is obfervabld, a qtiantity of fimtt 
hairs, which probably ferve the fiimt purpofe, ^h^t. ii, to fe- 
parate the threads from one another. However this may 
be, it is certain, that of vkrf testt in a fpider, threads may 
be drawn from a thoufand different plaoes; fo that the fpl- 
cler, having fix (^ thefe papiUa^ has holes to sdlow a paBage 
to fix thoufand different threads^ and what is fiiUmore 
wonderfiil, thefe threads are already formed, when they ar- 
rive at the papillx, and they hstve each its own little trad^ 
which condufls it thither. Thefe littk tra^s are> moreover, 
inclofed in different fle(hy tubes, which Reaumur fuppo(es to 
be equal in number to the papilbe ^ thefe tubes terminate in 
winding vefi!els, which he calls the great refervoirs^ and. <3i 
Hi^hich there are three on each fide of the fpider^ thefe 
three unite at a very long branch, which takes a ferpeiitio^ 
couTfe,and after having foi'med finreral turns, each terminates 
in a veflel which has the form of a tear of glafs. Theie two 
veilels, are thc/e which 'Reanmur confiders as the oH^nai 
iburces of the threads of fpiders. Who coiild have imigf- 
hed, that the formation of a ipider's web required fiich ap^ 
jparatus; or, that the papillx ot fi> vile an animajtj w^ im ob- 
)ft(X {6 worriiy of admiration I 

Pace 155, h x6; 

AJortoJhorns^ It is Cud^ that in ibmc mftfts> i» ** 

iaftanc^ 

Digitized by LjOOQ IC 



NOTES. J5^ 

thfimor^ in the a^udesi tlwfe' horns arc the organs of re^ 
Ipiratbik 

Page 155, 1. 3. 

'^For^ards under the belly. As for inftance, in the large 
meUSBi jAxm .fpkkr* of wbkb Fxtfch ^^ts the hiflory^ 
(Aianea duideina.)*^The Author^ 

It appears finom this note that the author is (peaking of 
« paatioular fpedes of fpidcr. That fpecies I have not k^d. 
an opporttuHiy of obferying» but I have examined (evera^ 
other fpcdesy and I can affirmt that I have found the msUir 
ncfpxa pbcedat the iiead» while thoie of the femalf^s were 
iituated in the belly, prscifely in the fpot wb^re Fri{i:h pl^ 
ces thofe of the mal^. in queftion. This would make me 
fiifpeft that the fpider he mentions was a female, and the 
more as he reprfttots llts body as exceedingly large, a pro- 
perty peculiar to the females of fpiders, for I have always 
fcKLfiA the males with aa abdomen proportionaHy flendor* 
Lyonet* 

Page 156, K 5* 

$Hu^ed AT in the, males. This \s in general the cafe, bujt 
there arc however fome exceptions. The inftancc of the 
ipidcr mentioned in the preceding note is fufficient to 0iewp 
that there are ^nfefb wh#le male organs are placed differ* 
fntly from thofe of the female. 

Pag£ 156, L 10. 

Srnne lAettn/e have a sting qt the extremity. The author 
linderftandshere by the word fting, not only that partwhieb 
lerves a^ an inftrument of offence ; but alfo that organ 
.which ferv^ as a conduit to their eggs when they introduce 
them into bodies which fpr that purpofe they need to pierce. 
As thofe parts are very fii^erent, it would be better to di»- 
tinguiih them by different names ; that which ferves thctti 
for introducing thein^gi,Aight be called the taQ, (Cauda 
X4n^) and the term fting (Aculeus Lin.) appropriateci to 
tiiat which is properly fo. 

Page 157, 1. 3. 

C^^ mfifi than haffan inch in length. There arc jchncu- 

jnons in^my colledtion with tails near two inches long, and 

iforpaffing greatly the length of the InkH itfclf. Ic is 6& 
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dom that the tails of inlefh, wluch fiaT« any, te fuiimt^ &f 
a pointed knob. The greater part of them have a cylmd* 
rical form without any fen£&)le thicknefs at the extremity* 

Page 157, 1. 25. 

• Thofe vfbich dipffite tbeir eggs in other irfeBs. Idmeii* 
mons depofite their eggs in the bodies of caterpilhrt where 
they are hatchedi and m^uce larvx; thcfe larrse maintaia 
themfeWes there, and feed on the fnbftance of the caterpW 
lars which thereby become weak and languiihing* When 
the hurvse have attained then: fiae, and neither find room nor 
food in the caterpillar, they make thdr way- through iu ikia 
-and then the caterpillar dies. 

Pagb 157, 1. 31. 

7hey ufe it as a pile or lance. The fting b by no means 
an (nrgan peculiar to the male infefbs. Among bees for 
inftance the males have no fling ; it is the iame wkh waips;. 
The females only and the neuters are provided with it. 

pAGEl58,l./ir/?. 

Which they v[e as afpiracle. There are foi;ae aquatic in«' 
ieAs which can elongate their tails to an aftonifhing d^;ree» 
The rat-tailed larvx are well known, not indeed fo much 
by that name given th'en& by Reaumur^ as by the form of 
their tail. This organ^ though longer thaii the animal, i» 
only the cafe of another tail longer ftill, which is capable cf 
great contraftion, and enters into the body of the larva. 
This laft tail is the organ of its refpiration. It raiies it to 
the furface of the water to t^e in air> and while itfdf re- 
mains at the bottom, it can fend thb tail to the fin*£u:e thi/ 
the water fhould be nearly Bve inches deep; fb that it 
can extend its tail nearly five inches, a very confiderafalc 
length for an animal only feven or eight lines long. Set 
Keaumur, Tom. iv, and Scottlfli Regifter, Vol. ix» 

Page Z58, L la. 

* Larvd that have their feet on the bach. This is an ob- 
fervation of M. de Reaumur, as may be feeti in the Mem. 
of the Royal Academy of SdenceSi 1714, P* Z03, and 
Frifch, P. 1 1 . N. .7. The author. 

", I am not furprifed that the author fhould advance (b pcK 
Ctjjivcly tl^t there is a particubur clafs of infcAs both aqua- 
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tk and tcrreftrialy wHich before tfadr .transformation baVtf 
their feet on the back ; but which are no fooner divefled 
of their fkiBf and begin to fly, than tbej have their fc«t 
under the belly. Frifch in the place here quoted, 
exprefles himfelf on this head in a manner (6 dedfive, that 
it would appear incredulity to heiitate a moment in believing 
that there were fuch infeAs. Thefe are hb words when 
fpeaking of the infe£k we ihall immediately mention. The 
«< greateft fingularity in t^ larva is, that it has its fix legs 
^ on its bacL M. de |leaumur, in the Memoirs of the 
** Academy of Sciences, has well defcribed a fpecies of a^ 
** ^uatic larva, which has likewife its feet on the back; he 
^' fays he is uncenain under what divifion of in(e£bto clais 
^ it. For my part, I make a . particular clai» of thefc 
^ infers, whether aquatic or terreftrial, that is» of thoft 
^* infers which before their transformatk)n, have theiv 
** feet upon the back. To this clafs, belongs the infeQ de& 
•* cribcd by Reaumur, dnd the beetle in queftion. &c.** 
Would not one imagine from this paflagc that Frifch had 
diicovercd a great number of inie& of this kind, and that 
it only remained to clafs them ? He cites however only 
thefe two fpecies, and I do. not remember th^t there is ano« 
ther inftance in his work. I do not mean to deny that there 
may perhaps be infe£b, that have at firft their feet upon 
the back, and which, after their transformation, have them 
then under the belly ; yet I think the circmnfiance very un- 
likely, and it has never hitherto occurred to mc. It ap* 
pears however, that Mr Frifch has been rather precipitate 
in eflabllfhing a clafs for fuch. M. de Reaumur does not 
affirm as a well afcertained iaft, that the Angular inkSt 
which he defcribes in the Memoirs of the Academy, has ^c*» 
tually its feet on its back* He fays (mly that it has them 
on the back, or on the oppofite fide to its belly, fuppofing 
the belly to be on that fide where the mouth and the anus 
are fituated, and towards which the head generally inclines;^ 
So that if this infeA had accidentally its head and the anus 
placed a little dififercntly from what is the qrdinary pofitioA 
In infefts, a circumftance not altogether fingular, it mighty 
iiotidrithftanding thefe appearances to the contrary, ftill have 
its feet on the fide oppofite to the back. Bcfides, neither 
Reaumur nor Frifch had feen the transformation of this a* 
Himal^ at leaft they do not meouon their having feen it j and 
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if dKf dU not fix it, iuw oQuld Frifdi clais i)»^ 
thoTe irfaich, after their trimfbrmadom hvrc the Icgt uoder 
the beOy ? How could. he even affirm that it is amOBg tW 
Bomber of tho& that undergo transfbrmadon { I come noW 
to his emu initCt, which is die iiagle oncwc can beipn with 
id eftsMifliing this new dais. I have exaioiaed this in^ed 
%rfitch is one of the largeft found in this country, and con^ 
fequently fo much the eafier examined* (It is the Jijiifeu$ 
piceusljn.) I have £ed it, and foUowed it in its transform!* 
tiodsfrmn the eggto its hemming the .perfefi infect, which 
fVifdi could not do, as he did not know its proper foodi 
mnd the fruit I ha^e reaped from my attention is, not only 
the dilcovery of many remarkaUe properties, but the pi> 
^ile^e of afiUtning pofitivcly, and with more confidetice than 
Fri^ doa the contrary, that the infeA in queftion has, in 
(every ftage of its Ufe, the legs placed in the under fide like 
mU other infe£te. It wonld be fuffident to look at it fwira* 
ing to be convinced of this \ but I have much more certain 
proofs ; I have made the infe^ change into E^mphs under 
my eye, and I have feen them very diilinAly in the aft of 
withdrawing thek feet from the crttftaceous|cover under 
which they performed the ofke of feet, while the in£e£tf 
vrer^ ftill in a Aate of larva. This is Dot alU as I have 
brought up many, it has fometimes happened that wbe^ 
they were preparing themielves to appesut in the ilate oif 
nymph, fome of them have not been able to extricate thdr 
head from the old cranium: and therefore their fldn burft 
on dtfierent parts <^ their body, without their being able to 
difbngage tbemfelves from, the fragments. I have then tak- 
en them, and have removed the fldn from the place oppoBx^ 
to that where the feet of the infeft were placed ; here ao 
cordbg to Frifch, the limbs of the nymph ought nece&riiy 
to have been found, but I never found there any thing re* 
fenibHng them \ afterwards I difeng^;ed the head fix)m th^ 
old cranium, but when I attempted to remove the ikin from 
the place where the feet were fituated in its larva ftate, I 
tievcr could fucceed, the feet of the nymph being there en* 
tangled In the cruftaceous cover of tbofe of the infeA } thai 
c6Ver ferved them as a (heath, and to it they were attached lb 
ftrongly that I could not difengage them without their brea> 
Iting. 1 had thus a nymph which had its fix feet Inroken off, 
and of which the part torn away, remained in the cruftace- 
^us cover of the feet of the infe^St. Can there be a ftrong- 
er proof that this animal in its creeping (late, has its feet 
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preciiely m the fiOne place thcj are fituated in, whlk in tho 
pympk ftatej and coniequently alfo in its ftate of pcrkd in« 
fed^ that is, under tlie belly, and by no means on the back» 
^ Frifth a£^t$ ? 

_ The circutnftance that may have led him into this error^ 
is, thav this anima) has not its bead inclined towards the bd* 
](^9 as is the cMe with altn<^ all other infefbi but that it 
^.arries k a little bending backwards. This fituation of the 
Ij^ad f9ctfi% to have been given it to enable it the more com- 
fuodioufly ^ cat thofe fmaU fnails which are its commoa 
food. Thefe- fnaUs are found among the Ducks«me^t which 
iwitOB on the iur&ce of the water. In ottier to feize thefe. 
the, revcrfcd fituation of thd head makes it eafy for them 
when ^they a^e bdow. After laying hoid of them, the fliell 
is to be broken in ordes to get at the animal ; thb cannot 
be done but by refting the Inail upon fomething to keep it 
faft ; the feet of the larva arc not adapted to this purpofe, 
they are too weak, too diftant, and have neither claws nor 
nails ; accordingly^ in this cafe they^are ufdefs. It is to theif 
back that they have recourfe i it ferves them for a fixed 
point, on which to break the (hell, and as a table on which 
;o cat the fiiail endofird in it. When they have feized it 
with their t^b| they fold themfelves back, they raife the 
back a little, and 9^ it, they lay down the fnsul. In this 
^^ude theif l^ead naturally a little inclined backwards^ beartf 
more perpendiculnrly on the fnail, and nudces it more eafy 
for them to break the fhdl> and to fwallow the animal^ than 
if their head were incHned downwards. 

Thdre i^ 2tnoth6:circun>ftance that may have mflled Frifth, 
which is, that the infe£l in queftion, when it prepares to 
^umge into a nymph, docs not bend itfclf forwards, as do 
moft terreftrial infe£b, but backwards, like fome other aqoa* 
Ik ipikfby of which perhaps Friiirh had never obferved the 
transformations ; and in the opinion that all infeds, when 
they difpofc thcinfelves for their change, appear incurvated 
tosrards the belly, the contrary attitude in which he had 
fecnthe animal in queftion may have contributed to make 
Inm lake .for the bdly of Ac infe£^ what was really its 
back. 

Page 158, 1. iSL 

SucB are (dl atterpillars. Caterpillars properly fo called* 

and 
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tnd which have this name in contra-difUnAion to other Itr« 
'vse, and to thofc called Geomctrae, have generally lixteen 
feet ; fix anterior, eight intermediate, and two pofterior. 
The pofterior and the intermediate, properly fpeaking, have 
BO articuTatiofi. They are capable of elongation, contrac- 
tion and dexore in every direAion, Without having any appa.- 
rent joint. Being purely membraneous, thofe fixed fukra^ 
and [that ftiffhefs of parts neceflary to] the exiftence of s 
true artiofilation are wanting. As to the anterior feet, they 
terminate, it is true, in a pointed hook : but that hook does 
■ot conftitute the foot, and when it is examined minutely, 
there are diftinguifhable three articulations at leaft, final! 
indeed^ but very dift'm£^. If there be in(eAs whofe £eet 
have but one articulation, the fingular water-Tipula Iliave 
mentioned atx>ve, Page 315, may be ranked in the munber. 

Page 158,1. 33. / 

•T*p fore tegs in fomt being the hngest. Plin. Lib. xi. 
Cap. 48. Infeftorum pedes primi longiores duros habenti- 
bus ocuios, ut fubinde pedibus eos tergeant, ceu notamus in 
iDuTds. ' 

If that obfcrvation be true, the flies in the country of Pli* 
ny, and the other infeds with hard lemicular eyes muft be 
Qiade diSerently from thofe in this country \ for here we 
hardly fee one which has not the anterior pair Ihorter than 
the intermediate or pofterior. 

Page. 159. I. 19. 

• Some have a fort of cup at the knee jwtt. The larger 
Dytifd have within this cup at the knee, a muicle which 
they can retrad. When they have applied this cup againft 
any thing, it connefb itfelf therewith fo doiely, that no aif 
can enter within it, and then by contrading the muicle, the 
void which is then fin'med, renders the adheiion the ftnx^ 
er. It is by this organ that the infe£t attaches itfelf clofo« 
ly to the female, to its prey, or to any other obfefi it plc»* 
ies* The Author. 

The cup here mentioned, is fituated on the firft pair of 
feet. The males of many fpedes of Dytifci are furniibed 
with it, but I have never obferved it on the feet of the fs- 
males. This affords a prefumption that it is beftowed on 
the males to enable them to fallen thcmfelvcs more fccurely 
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to the females at the time of coupling ; and accordingly 
they do not fail to employ it for this purpofe. 

Pagr i6o, 1. 3* 

* Sime employ their feet in cleaning. < Thus Ariftotlc 
fays : — De parcib. Animal. L. iv. Cap. 6. Pedes priores 
nonnulla ex iis longiores ideo habent, ut quoniam propter 
oculorum duritiem non exquifite cernant, cruribus iis longi- 

- oribus abftergeant incidentem moleftiam atque arceant &c. 
See too Pliny L. xi. Cap. 48. 

I have already remarked above on the paflage of Pliny 
here rcfered to, that almoft all the infers of this country 
have the anterior pair of feet ihorter than the reft. 

Page 160, 1. 6. 

Tho/e which dig in the earth. The ftrcngth which na- 
ture hath given to the feet of many forts of infers which 
ufe them for this purpofe, is aftonifhing when we conHder 
their minutenefs 5 in order to be convinced of this, we have 
only to clofe our hand upon fome of thofe beetles that dig 
in the earthi and we will be furprized at the efforts we 
mulV make to keep them. 

* The earth is the abode of the Gryllo-talpa, (Gryllus 
Gr ) Its feet accordingly are formed for digging ; they are 
not leis hard than the claw of a crab, and the firft articula* 
tion is round at the extremity, and ferrated ; with fuch feet 
he can dig on each fide, above and below him. A fpecies of 
baftard wafp (Sphex), of the largeft fize, depofits its eggs in 
holes made in the earth or in fand. For this purpofe it ge- 
nerally throws with its anterior pair of feet, the earth or 
fand below its belly, nearly as dogs do when they dig for 
moles. When the heap of earth or fand grows too large 
it gets above it, and works as before with fo much difpatch 
that in a montent the whole is removed \ thus it prevents 
the earth from falling back, and filling up the bole* 

Pace 160, L 11. 

* Some ufe them for feizing their prey. The anterior pair of 
feet, in the cimices aquacici, are of no uicr in walking. They arc 
ufed as antennse, and as daws for feizing and holding their 
prey. They have along their feet^a groove in which the foot 
or the claw may be lodged from the articulation to the ex- 
tremity. This groove rc&mbles that which receives the blade 
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of a pocl;et knifed and is given them) left the claw flioitld 
be clogged or hurt by any ac widen t. 

Pace i6o« 1. ii, 

* By the JtruBure of the legs^ the fp^des d(/lirjgyiibahh. 
Flies that pre y x>n one ai. other, have at tbe lail anicuUtion of 
the foot, long and ftrong nails. The end o^ the leg is ficnr* 
kedy and each nail occupies an extremity. This is com«« 
men ro all the flies which are canuvorous, and 4s a mark bj 
vrh'ch ihty may be known, as we know hawks and Tulturct 
by their talons* '' 

Page i6i, K i8. 

There is preat diverftty in the figure of the farinaceous 
wings. Although the 6gure of the wings in lepidoprerous 
infeZts varies exceedingly, yet that which their fuperior wings 
are moi> inciii cd to, is the i'cal^ne triangle of which the 
long fide anlwers to the exterior margin of the wing 
and the (hort iide to the imerior n argin. The mxt or 
carved lines which form the margins are generally very irre* 
mi*ar, and the exterior margin feldom forms an arch as 
Jonfton has though fit to repreftnt it The under wings 
of moths, are often tnade m the form of a fan, and, are fo)» 
ded nearly in the fame manner. 

Page i6i, L a6, 

T^he margin if the wings is often indented* When the 
wings of the lepidopterous infefts are indented, the dents 
are found always at the apex of the wing, rarely on the in* 
terior margin. I know only one or two forts of butterflies 
which have any thing hke it on the exterior margin of the , 
upper wings. 

Page i6i, L 31. 

Ornamented with fine fringes. This ornament nature has 
given almoft to the who& tribe of Phalznas The apex 
and the interior margin of their wings are adorned .with 
firingesj but their upper wings have none at the exterior mar* 

glD. 

Page 162, h firfi. 

In the form of very delicqfe feathers^ It has been already 
remarked above, that the name of fcales or plates would a* 
gree better with the coloured duft which adorns the wings 
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%f fe\itt^fl}c8 than lliat of feathers. But there is a partial- 
lar genus of the Lepidopterae, which Mr LeiTer does not 
mention, Vhofe wings may be faid to be compofed of fea- 
thersi or at leaft of be.irded ftems which very nearly refem* 
ble them. (Phalenoe Alticitx Lin.) Thefe wings are not 
tnade like thofe of ordinary Lepidopterse, of a tranfparent 
knembfane covered with a coloured dujfl which renders them 
opakej thele barbed and divided i^ems thcmfelvefl form 
the wing, juft as the fe««thers form the wihgs of birds ; bwt 
Ivith this difference however, that the feathers of the 
wings in thefe Phal^nae are not laid over one another, 
and that being very Urge titere are but few of them in each 
wing. 

JPiGt 162, L 27* 

Some wtih the .figitre of an arrow% All theic rcprefenta* 
tions which are gcaerally very imperfect, merit but little at- 
tention ; they are only fit to amufe the vulgar who ate ea- 
fily prrfuadcd thai there muft be fome toriceaied fcnfe in 
the cafual refemblance of a letter, or of fi^mt emblematic 
figure* 

Page 163,!. 14^ 

Lines Ttle the jitr rows pf a ploughed ^eld% Th« jfurrows 
We obferve in tiie cl^ra of fome beetles, are often charafte- 
tii>ic marks of the female | they arc not mlways tound m tht 
knale^ 

t^AGE 164, 1. tt« 

Hairs which change wh^h the infeB grows old. It ii 
thicfly when larvae ceafe to eat, and prepare themfelvcs fo^ 
tindergoing a change, that there fometimes happen very con- 
lideraMe variations in theirhairsi . I know fome caterpillars 
\vith hd>rs naturally white, which at that tioiC change from 
White to olack, in the fpace of an hour or two^ 

Pagb 165, 1; 2, 

77f€ hairs are weapons of defence* Th^ hairs of ihfeft» 
are gencraily ft ffer, and more brittle than thofe of bther a- 
nimals, which renders the wound they give fb troublefome. 
Being fo slen'ler and fine, they infinuate themfeives into the 
pores of the ikin, where they break, and the broken part 
penetrates ftiU further, the more it is touched* This is the 
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caufe of that itehingi and thofe fmall puftttles which h^i^ 
made thefe caterpillars without any rcafon be fopppfed poi- 
fonous. This has akeady been obferved by M« de Reau« 
snur, and I have experienced k myfelf in repeated inftances. 
Atnong the great number of fmooth caterpillars of everykind 
which I have had occafion to handle, not one of them evor 
did me the fmatleft harm, fiut as to the hairy caterpillars, 
they have often zSc&cd me with pain even without having 
touched them, and merelv by opening with my fingers, the 
coques where they had len their hairs ^ 

Page 166, 1. 19/ 

Tie skin covers many parts worthy of attention. Although 
from the manner in which this Chapter begins, we are led 
to expe£l an anatomical defcription of the principal parts 
which compofe the bodies of infeAs,^ we muft not expeiSt 10 
find in it what will fatisfy the curiofity of an intelligent an»- 
tomift. In order to give fome juft idea of the marvelJous 
in the internal ftruAure of thefe little animals, it would be 
necejTary to enter into a detail which, alone, would fiimiQi 
materials for more than one volume, and which could not 
be interefting to any but connoifleurs. General rcii^ftions, 
fuch as thofe to which MrLefier has been here obliged to con-- 
find hhnielf; give but a very impcrfeft idea: of the iubjed. No 
author has treated it in fuch a maderly and fatisfi£tory way 
as Swammerdam has done. His Biblia Naturx, which is aU 
moil entirely a colledlion of anatomical fa£ts, ihews dearly 
that there arc not fewer parts required in the formation of an 
infe^, than in the bodies of the larger animals \ and, what 
fuppofes a much more admirable mechanifm in the former 
is, that many of the internal parts in a great number of fpc- 
cies, after having fubfifled for a confiderablc time in one ftate» 
afterwards change their form, their fun^Uons, and their na- 
ture, and adapt themfelves to thofe new ufes which refulc 
from the different transformations which infedb undergo. 

Page id6, 1. iaji. 

* It may well receive the name ofJUjb. This we muft 
obfcrve, contrary to Ariftotle, who ieems to have thought 
that infe£ls have no fiefh properly fpeaking, but merely si 
fubflance analogous to it, when he fays ; H. A. L. rv. 
Cap. 7. Quod autem pro came in lis habetur, id ncc tcf- 
tarn imitatur, neque quod in teftaccis genus camis contioc- 

tur; 
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tnf i fed mediam quandam inter btec refert naturam. ^ The 
author. 

If the fubftancc Dvhich compofes the bodies of fome infefb 
be poffcffcd of fuch a degree of confidence as to defervc 
the name of fl«fb| however improperly applied, that of 
which the bodies of the greateft part of them are formed, 
cfpecially before their laft, change, is fo foft or rather fluid, 
that the name ,of vifcid humour feems much more applicable 
to it. And accordingly M. Leflcr in the foregoing note, 
might well ha^e (pared Ariftotle foir his remark on the 
fubjea- 

Page 167, 1. 2g, 

More slaiforaiton than can be performed in a body fo fmalU 
1 doubt if this reafon will fatisfy the intelligent reader. The 
great apparatus obfervable in the internal {b*u£lure of infers, 
of which however we can only fee the moil obvious and 
coarfeft parts, the exceeding minutenefs of fome, fevcral 
thoufands of which united would not equal in ii2e a grain 
of fand, and in which we muft notwithftanding fuppofe parts 
analogous to thofe of the largeft infe£ls, fhew evidently that 
It is not beyond the power of matter when in the hands of 
the divine Creator, to form in an infeft however fmall, art 
the veflels neceffary for performing the requifite digefti- 
ons and flltrations in order to convert the aliments into 
blood. It feems, on the contrary, ftill more evident, that if 
infcfls have not blood fimilar to Oiu-s, it is bet:aufe that 
blood would be too grofs to pafs through -^tKtX^ fo delicate 
as theirs, and therefore it is neceflTary they {hould be provi- 
ded for this putpofc with fluids much more fubtilifed than 
thofe which enter into the compofition of our blood,of which 
a Angle globule is fometimes larger than the whole body of 
iome of thefe animals. But without deciding pofltively on 
the matter, we may at leaft confider as a certain fa£t, that 
it infcfts are not furnilhed with blood fimilar to ours, they 
have however fluids that perform the fame functions ; and 
we cannot doubt that thefe fluids circulate in their veins 
when we attend to what pafles in plants, and the larger a*- 
nimals ; confldering efpecially that there are infe£tsjn which 
we can difcovcr pretty convincing proofs of this circulation. 
Such for inftancc are fleas : for wHen we examine their 
legs in a naicrofcope^ we diflii^fUy fee veffeU which after hav- 
ing 
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ing proceeded a certain kngth, retura in anodicr dire«£ 
tion, towards the trunk of the body from which they (at 
off* 

Page 168, X.firjii 

This glutinous quality of the humours^ 1 allow that tht 
tenacity of the humours in infects may contribute to their 
tenacity of life \ but what I belu've to contribute Hill more 
to this quality is the eircmftance of their Vitat principle^ 
at Icaft that of the far greater part of themi not re* 
fiding folely in the head, but being difpcrfed over their 
\rhole frame. I have lien a caterpillar continue to creep a- 
bout for fomc days after its head had been cut off. I havtf 
fcenthe body of the comrpon earth-worm, which fome aqua- 
tic infeft had reduced to one third of its length, live in thi^ 
Vrater for the fpacc of a week after being thus maimed, and 
iat both ends. I have feen motion m the abdomen of t 
\vafp three days after its reparation from the thOrax. If 
the vital principle of infcds refided only in the head, we 
could conceive that the tenacity of their humours might 
contribute to detain hfe for a certain time in that head and 
the part of the trunk attached to it : but how could th< 
mere tenacity of the humours prcferve life and motion ia 
the other parts, which bcijg then feparated from the head^ 
would be deprived of the vital pafinciple, and the influence 
of the animal foirits ? Thefe parts ought immediately to pc* 
rifh; but as they do not, and preferve their activity for a con- 
fiderable tim^, it feems natural to conclude that tbe principle 
of life and motion does not refide folely in the head, biit 
is diilributed dver every other part of the body. 

This is not all, it may be inferred from fome experi* 
Iments t have made on the animals we have mentioned^ that 
if infefts have a foul> this foul is likcwife extended ova* th^ 
whole body, fo that when the body is divided, it too is divl* 
ded of courfe. Every part of thefe divided animals appears 
to me capable of exhibiting marks of confciousneis and fcn- 
fation. When I touched the headlefs caterpillar*, it made 
the fame motions which it ufed to make in the fame 
circumftances before It was maimed, and if I per- 
fiftcd for any time in annoying it, it rah away. The 
trunk of the earth worm when it feemed perfectly at refti 
was no fooner touched than it put itfelf in motion and 
made off with expedition. When I held the anterior part 
«f the wafp, it bit into every thing I prcfented to it, and 

Whcil 
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vvhen It touched itstrunk» although feparatedfor lome days 
from the he»d, it immediately put out its ftiog, and darted 
it on ai) fidesi and Hi every direction* as if endeavouring to 
wound me. Is it not evident that ail thefe different parts 
of the anima;)s, notwithftanding their feparation, had Aill 
prcferved not only life and motion^ but the facultv of re- 
ceiving impreffions from obje^s, and the defire of lelf«pre« 
£:rvation ; each, according to its nature, determining eitlier 
for flight or refinance ? And how i$ it poffible to conceive 
that each of the parts feparated ftom the fame animal could 
retain that fiiculty, and that delire, if they had not at the 
fame time preferved the principle in which both rciidet 
that isi the foul ? and the foul cannot be found in two fepa- 
IPated parts ot^the fame animal without being itfelf divided. 
Here then is the foul of inlefts, at Icaft of fome of them, 
divifible ; what a Itrange paradox ! 

Perhaps it may be thought, tk^t in order to eftablifh an 
opinion fo fingular, more decifive experiments than thoi'e I 
have juft related (hould be made j take then the following, 
which feem to me unanfwerable, and appear to demotiflrate 
that if infe£^s are eudowed with a i'oul, there are fome in 
which that foul is not only dtvifible, but fuch as that each of 
the parts into which it is divided, is fufficient to animate an 
entire body, and to preferve it^ life. The firA of thefe expe- 
riments is made on that faiall aquatic animal mentioned a« 
hove, P. 300, whofe body in bulk is about the fize of a 
feed •f Dandelion (Hydra polypus.) It is an afcertained 
faft, that when it is cut in two, or even in three parts, each 
part becomes an entire animal^ which performs its fun^ftions 
as before. My fecond experiment goes ftill further ; I have 
ftveral times not only cut in two, but in four, eiglit, Ax- 
tecin or more parts, a fpecies of aquatic worm, of a reddiih 
brown colour, about three or four inches long. The great- 
cr number of thefe divided parts, and often the whole of 
them , have not only preferved fenfation and motioti, but af- 
ter ten or twelve days begun to puflx out at the two extre- 
mities, and became in three or four months each an entire 
animal } fo that thus^ (ingle worm fometimes furniihed me 
with more than iixteen, which I have moreover caufed to 
multiply in the fame way, as often as I pleafed After thefe 
experiments, it would feem difficult to with-hold our aflent 
to the propolition that thrre are iqfefts whofe foul, if they 
i^ve one, is divifible and even intoa great numb^ of par ts,^ all 
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fufficient for animating a body compleat in its parts and 
fundions : for when we examine thefe two forts of animals,^ 
we fee evidently that each b a fiflgle infe£t> not a concaten- 
ation of infeds united end to end, as fome people aver of 
the Solitaire ; and thus I do not conceive what can be aU 
ledged againft the conclufions which refult from the fadts 
ire have detailed. 

Pagei68,L 12. 

Infers have an arUry. This is the veflel which it is fup« 
fuppofed forms the heart of infc6b ; or if you will, it is a 
ftring of hearts running through the whole length of their 
back. In caterpillars the pulfations begin in it at the pofte* 
rior extremity, and go fucceffively from articulation to arti« 
culation towards the head. M. Reaumur on the fubje^l of 
thefe pulfations mentions a very fingular hSt. He fays that we 
may obferve in chryfalids newly transformed, and ftili tranf- 
parenty that thefe pulfations change their direction, and that 
the great artery which, in the caterpillar, pufh the fluid from 
below towards the bead, puih it in the chryfalis from the 
head towards the tail, a circumftance which fuppofes that in 
thefe two ftates the circulation of the fluid which ferves thp 
purpofes of blood proceeds in a quite contrary dire&ion. I 
regret that I have hitherto negleAed to repeat the expend 
ment on chryfalids newly transformed ; for although I do 
not doubt that the fad is fo in the caterpillars which that 
illuftrious author had examined, I have reafon to believe 
that either that new motion does not continue for any long 
time, or that it is not common to all chryfalids. For hav- 
iijg found a fpecies of caterpillar which fumifhed me with, 
what is very rare, a chryfalis exceedingly tranfparent, and 
through which I could fee diftin£Uy all the movements of 
the artery, I took fome of them a few days after their tranf- 
formation, and fet myfelf to examine tljf m at different times 
with the greateft poflible attention, and that during the 
fpce of feveral months, that their transparency lafted ; and 
I always obfcrvcd in them, with the greateft certainty, that 
the pulfations of their heart, or if you will, of their great 
artery, had in no degree changed their diredion in the 
chryi'alis ; but that they continued during all that time to 
proceed from the tail towards the head, as they had fcn'mer* 
ly done in the caterpillar. 

Page 
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Page x68, 1. 23. 

♦ Som£ are fmnd to ruminate. Such arc the four fpe- 
cics of locufts mentioned in LcTiticus, Ch. xi, 21 ^d 22. 
«• Yet thcfe may ye ^at of every flying creeping thing that 
goetli^ upon all four, which have legsabovc their feet to 
leap witual upon the earth. £ven thofe of them you may 
eat \ the locuft after his kind, and the bald-iocuft' afiei" his 
kind, and the beetle after his kind^ and the grafshopper after 
his kind." . 

I am not fure that there are any infeAs which mmtnate. 
This is a circumftaiKC which Swammerdam fuppofe^ of the 

frafshoppers, and which Mr LeiTer thinks he can prove 
rom Scripture : but In my opinion, the paiTage proves to 
fuch thing. The animals are there diAinguilhed into iotx 
claiTes, viz. Quadrupeds, or as t)ie Hebrew text exprefles h 
Beafts, (taking this word in a more extended fenfe than is 
generally given to it,) fifhes, birds and reptiles or i&fe£b* 
The fovereign legislator indicates, with regard to the4:wo 
firft claiTes, the charaAers by which the animals permitted 
by the law to be eaten were to be known. Thofe of the 
firft were to be ruminating animals, to have the hoof 
divided, ^and the foot cloven. Thofe of the fecond 
dafs were to have fcales and fins. As to the third, the 
clean beafts are not diiiinguifhed from the unclean by 
any charaAer ; but iaftead of this, the law exprefdy men- 
tions thoi'e birds which were not to be -eaten. And as to 
the fourth dafs, the law contents itfelf with forbidding to 
cat, " every fly'mg thing that goeth upon all-four, having, 
beiides its feet, legs to leap withal ;'' and it excepts from 
this general rule only the four forts of locufts mentioned in 
the note above. This at leaft is the* fenfe I would give to 
this laft paflage, which is alfo countenanced by the Hebrew 
text \ for the vcrfioa of thofe interpreters is hardly admif- 
£ble who translate it, fome thus, " Yet thefc may ye eat of 
every flying creeping thing that goeth upon all four, which 
have legs above thek feet to leap withal ^* and others accor- 
ding to.Uie obfervation of M. de teifcr himfelf, * which 
gpeth upon four feet, and which have not legs to leap with- 
all,' But whatever interpretation may be given to the place 
xited, I do not know how it can follow that the four fpe- 
^ies of locuAs, there, allowed to be eaten, were among the 
number of ruminating animals, or that the bare mention 
f f ibe^: four feetj is fuffictent to makd them be confidered 
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u fabjeAed to the hw eftablifked before in the faodc cha(^ 
ter^ for animals uf the firft cUfs, or to infer from the faS^ 
fage that becaufe the law allowed the eating of thefe locvftt 
that therefore thev o^uft rumiaaWi which fceau to tne t» bt 
the rcafonbg Df our author, 

Pagb i6^ 1. 8^ 
Jlfjirm^ if Bfth veRchs. If we are to ntfiderftand here 
\fj Inngs^ a ^pongj Aibitance filled with fmaB TeBcles» and 
penetrated in ererj part by the diflerent veflels which in the 
inlpbation ti the larger animab* receive the w by means of 
the trachea, I donbt much if any fuch lungs have hitherto 
been dtfcovered in any \t&&^ and tp^ two veficles in bees 
which the author ftems to confider as lungs on the audio- 
rity of S^Tunmerdam are by no means fuch. The brondiic^ 
^ which a great number are found difperfed over the whole 
body in moft infeSs, feem to ierve them inftead of lung^ 
and to fupply the want of duit fpongy iiibftance, whidi haa 
never yet been deteAed in them. 

Page 165^ l.'Z4« 

I» hifeSs it is nothing hut iUm. We find» h is tvoe, hk 
the bodies of infeAs a number of veflels which ieem to be 
compoied only of a iingk membrane ; hot thefe are nei 
the pulmonary veflels 1 winch as we have faid e^where are 
tubesy conflantly open, iurronnded with a thread efefe^ 
wound round them, like the flendo* vrire round die bau 
ftring of a. violin. That thread is eafily difenga^;ed from 
thefe trachea^, by pafling lightty over them a moiftened 
pencil. Iliofe veflels make a very curious ob^e^ in the 
znicrcfcope ; we are ftruck with admiratioii at fedng thofe 
branches, which for the moft part are incon^araUy BMire 
slender than a hair, and of whkh there ate ihoa£uids in 
the body of a Angle inieO, fabricated with fo much art. 

Pag^ 169, L a^. 

Tkf/i ^ Q^s iffvejivejumvs. It is very general widi 
thofe caterpillars whKh have a hotw on the poReriov nart» 
to void thofe channeHed faeces ; the frnrows are Bkewife of* 
ten crd£S:d by tnterfe^tiona ^idiich divide thefe forces as ir 
were ^to different rings« The caofe of their regiiiar and 
uncomffion form certanily <feferves inveftigation ; it feemft 
rather to depend on the mnfekt of the mm^ than on the 
iateroal figure of the fc^nnit vhiich ioes not feem to be 
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t vdffel of ftiAdfnt firmncfi to give 6xch a IbMa to exorc^ 
meat fo kard as theirs. 

l^AGfi i74.t to. 

^ ant ^hi^ ^a middk Ji±ed d$g. We Would have 
been very much obliged to Mv Je Bufbequius if nc had been -^ 
fe kind as to fend foine of thofc Tnonilnius ant« to Europe* 
He would have then had the plcafurc of delivering nutural- ' . 
ifts from the repugnance they muft feel in believing fo ex- 
travagant a fa£k. 

Page 1^4, 1 15* 

With^idihe ujljknce tfa micrrfcope. This is not alL 
There are fomc which the moft excellent microrcopes can 
hardly make viiible) as \^e have already remarked. 
Page i75f 1. 8. 

Vlnne like iutnhg toats.^lit&d€i the vtkti:£k^ which (faitis 
In the night) fuch as the glo^ worm^ &c. theie b one found 
in Surinam which deferves to be known on account of kt 
fingularity» According to the defcripticm which Mad. Me^ 
tiaa gives (rf it, this animal, in its creeping ftute, (eems to 
kave a form approacblrj *!vt of our imJil graikhuppcr^^jbut 
h much larger t like them it has a long probofiris by which 
k fucks the Juice frxmi the flowers of the pomegranate, and 
this iNPObofcis remains with it all its life^ ^er having 
fitted one (kin, k changes its form, and appears under 
fAM of a torge green fly like our Cicacb. Its flight is then 
very rapid, and the noife it makes with iu wings is like the 
found of a cymbaL Although according to the ordinary 
courTe of nature, an infeA, aftd^* having acquired wings^ 
undergoes nofiuther change, yet this one, by the concurring 
teftimony of the Indians which Mad. Marian fays ihe had 
in part verified l>y her own experience, undergoes llill a laft 
transformation which renders it luminous, and which thea 

Eocures it the name of the lantern fly* (Ftilgora Latemark 
n*) In this laft transformation, bcfides other inconfider- 
derable changes, which happen to ^ts body and wings, there 
iffiies, 6rom the forepart of its head, a very k>ng tranfparent 
bladder, coloured with reddilh and greeniih Itreaks, and 
which diffiiies a light fuf&cient to enable a perfon to read 
pretty fmall print. This animal, by the defcriptum ihe gives 
of it, is then about four inches long, and tlic bladder 
occupies abotiC a fourth of its whioU l^gth* Before 
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Madr Merbn was acquainted with the himinous quafStf ist 
this infedl) the Indians brought her many of them whick 
fhe fhut up in a large box. Being alarmed one night with 
a fingular noife which (he heard in the houfe, fhe got up, 
lighted a candle, and went to fee what it was. The Boife 
came from the box ; fhe opened it, and immediately there 
ifTued a flame, which encreafed her cmotbn, and made her 
throw down the box, whence there was now difperfed a 
new beam of light, as each animal got out of it. We majr 
believe her fear did not long continue, but foon gave placQ 
to admiration, and (he immediately fet herfelf to regain ani* 
mals fo extraordinary, which had taken advantage of the 
lear they had oc^ailoned to make their efcape. 

Page 1 76, 1. Jirfl. 

£y the clapping of the wings againjf one anothin A great 
number of infedls make a buzzing with their wings by agi-* 
tating them without fuflfering them to touch €;|ich other^or 
even to ftrite their body. Such are all the flies with two 
wings which miike a noife in Hj^ing, and among others the 
gnats. In this cafe t^e iound they excite is formed 
probably either in the fame way with the found made 
by a flringcd ihftrument, merely^ by their vibrations » 
Or it is n^ade by reiterated fbrokes made on the fmall fcale» 
which fom'e flies have under their wings ; or perhaps by 
the extremely rapid agitation of thofe two fmaU moveable 
poifer^ which the wings of that fort of flies have near their 
Origin. Thefe wings ft r iking againft' the poifers when agi- 
tated may caufe this noife, by an effcA fimilar t* the ibuod 
produced by a cord in vibration, when it meets with any 
body which, touches it without rcfting on it. An eafy ex- 
periment may perhaps elucidate the matter } we have only, 
to cut away tloo'^e fmall poifers and fcales from the large 
buzzing flies which have them: if, after that operation, they 
continue flill to buzz when they fly, it will ht a proof, that . 
the noife proceeds from the mere imitation of the wings. 
But if, on the contrary, the buzzing ceafes, we may then 
with rcafon infer, that the poiilrs and fcales concur in pro- 
ducing the noife. For there is little probabiiity that it is- 
formed by them alone ; the vibrations of bodies, fo fljort 
and fo delicate, do not appear capable of producing tones fo 
grave} although it is not, hovyevcr^iuipofliblct cofliidftring»j 

that 
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tbat tht vAodty of tbeir agitations does not de^hd on anjr 
thing, perhaps^ but the mere will of the animal. 

Page 176, 1. 28. 

Di/ctarge a fenjible frrtelL ^any fpccies of ichneumons 
atid wood*t>ug8» hxvt a very difagreeable fmelL I have feen 
larvae, not fo large by half as a bean, and which are of the 
number of thofe-that change into beetles, which' lend ferth 
fo ftrong a fmell of box- wood, that one could not remain 
in a room where there were only two or three of them. A 
kind of large <antharis in this country, fmelb fo ftrongly cf 
honey, that in the open air, I have fometimes {melt it, at 
the diftance of thiny paces. ... 

Page 177, 1. 16* 

This.isa'jQii ^ web. We muft not think, that^ when 
iRre fee ftagnant .waters, covered with a .green and fibrolM 
pellicle, that this pellicle is always a web, woven byiniiefh* 
It is generally a fpecies of alga, which grows in ftill waters^ 
and which is much reliihed by fomc fmall larvas \ perhaps^ 
from their being fo often found there, it has been thought, 
that they made it. At leafl, I have never found any fuch 
pellicle, which cpi^d be truly confidered as the fabrication 
of any.aoimal.: 

Page 177, 1. 7j^, 

The appearance proceeds from certaifi fpedisofhtttterfH^s^^^ 
It is very common with flies, and with all forts ot motb^ 
and butterflies, after having difengaged ^themfelves from 
their covering, while in the nymph or chryialis ftatc, and- 
when their wii^ are unfolded, and grown firm^ at the mo- 
ment when they are difpofmg themfeives to take their HrH: 
flight, to difcharge from the. extremity of their abdomen, a 
quantity of fuperabundant humours, the fecretion of which 
had been made, while they were irr the nymph or chryfalis 
flate. Thefe humours have no refemblance to the natural 
excrements of thofe infe£ts ; they 'are of different colours/ 
and thofe which fall from butterflies are often red. Such, 
for in(lance,are thofe of the fmall thorny caterpillars, which 
live in fociety on the nettle, Thefc, and fome others, 
when they are to undergo their changes, leave the plant on 
whidi they have fed, and fufpend themfeives upon walls, 
when there are any at hand, and from this it has bap[>cned, . 

that 
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dm Aatt red fyoit% hxwc been fjmotaSf feund cm wbH^ 
wad were fiormerly moft erroaeoufly coofidercd to be ^ropi 
Boat a fhover of blood* 

Tltbffft tidJiJi jetUw^^kkr^. In geaerali fptdefs do 
Mt IiTe in concord, eKept when very young. When they 
«re burger f there is no longer any fdciety or union among 
thevit except at Ae time of touplkig. Except at this thncf 
if they are fhtit iq> together, they do not fpaire their o^ra 
%ecies» but kill one another without merqr: even thok 
Vrhididonoteatoneanothcr^do fo^ooe would tldnk^ool 
ef pore iU«nature» 

Paise i79, K/#xMift» 

MMiMttbprivedffe^ifryfirttfficd. I dlittk t liave at* 
9f»E)y oUcrved, that there are cater^Uarsy which, withotff 
bcmg rednced to it by this extremity^ eat one another from 
mere gluttony i hot the fpedes are rare, as I have hittMrto 
^nly met with two kinds^ 

Vxcz 180, L ^ 

hufoii^Aai Jktit infiBi have M d^mjm. In Kattirat 
Htftory, it is dangerous to admit marvellous fafis on mere 
hear-fay ; but we muft not, on the other hand, rejcA what 
is wonderful, becaufe it appears to us improbable : we ou^ 
to examine Nature, and attend to the proo6 on which the 
relation is made. If a perfon, for inftance, littk verfed iM 
the art of making obfervations, (honld maiotaio, that the 
Jkead» and the tail of a wolf were good for keeping off flies^ 
that cridLets kill the cuckoo, and at the fame timet do not 
explain how he has acquired the knowledge, nor by what 
experiments he has afiured himielf of the truth of the 
b&% ( I am emitted to doubt his aflertion, the more, as re« 
lations of this kind have the air of fables, and that it is 
with difficulty we can believe that the head and tail of a 
wolf ihould drive away fiMy while the fleih of other wa\^ 
mals, and according to aU appearance, tha^of the wolf it-* 
felf, attra(£ls them: we can fiill lefs conceive, how a cricket, 
wfaofe bite is very gentle, and which feems not very capable 
of high flight, couid contrive to kill fo large a bird as the 
cuckoo, whofe flight b very rapkt, and which continually 
perches on tr^. But.if, on th$ other hand, an author c^- 
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cf edit and intelGgencCi relates to ^ me an eitraoidioary fa&i 
for inftance, that when a prab has loft a limb, aMOther is 
profuced io its place^ and informs me, that in <K'der to at 
certain the h&f he has (hut up> and fed a number of mudU 
lated crabs ; that he has examined them with caire, taid de- 
tails to me every ftep in the progrefs of the growth whick 
thefe mutilated limbs made5 from time to time^ tSl they ac- 
quired the intire form and fize of the one Ipfi, I ought not 
to befitate in believing, on his authority, fiich a faft, howe- 
ver wonderful and ftrange it may appear to me ; becaufe fait 
^^grity perfuades me, that he b incapable of willingly ia- 
poCng on me, and becaufe all the accounts he gives me of 
bis experiments, (hew me, that he was not himfelf deceived* 
Of the four examjdes of antipathy^ mentioned by oof 
author, there is only one which can eadSly be brouglit to the 
teft of experiment, that is, the antipathy between the toad 
and the fpidcr^ It is believed, almoft every where, that 
when a toad palTes under the web of a f{Mder, this latter ktt . 
itfelf down, in order to bite the toad, which, on his par^ 
expeOs it with open. mouth; that, if he catches it, it is loft» 
if it bites him, li^ is inftantiy poifoned, and runs, with all 
expedition, to eat of a certain herb, which ferves as ^ conn- 
ter-poifon; after which, he returns to the combat, which is 
accordingly renewed ; but that, if he cannot find any of hia 
herb, he immediately fwclls and burfts in a few (econds» 
An opinioo, fo genendly received, deferves to be examined i 
and accordingly, I have often attempted to make the expo* 
riment^ by obliging a large fpider to defcend on a toad> or 
by putting a toad under a fpider's web; but none of my at* 
tempts have ever fucceed^, and none of my animals ever 
fhewed the fmalleft difpofition to a battle, rerhaps the ex- 
periment might fucceed, if they were indoled in a glafs to- 
gether : this ftill remsdns to be tried : in the mean time, it 
becomes thofe only^ who have feen the fa&, to affirm it as 
^ truths 

Page 180, 1 15. 

Some infeBs an JuijtB to the Jlom. Of all the infefU 
iubjeA to this difonler, there are none of them whofe dif* 
eafe is ^ ufeful to us, as thofe oyfters which produce pearb* 
M. de Reaumur believes, that they are formed in the body 
of the ogrfter, by the rupture of thofe vefTels which contain^ 
the fluids that ferve for the formation of the fhdl- Thefe 

fltiids 
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fluids, when cxtravafatcd, grow hard, a new flaid Aiccccd?, 
and, fixing itfelf around the pearl already begun, it makes 
a fecond flratum ; that ftratum is followed by a thh*d, and 
thus, the pearl is formed of feveral concentric ftrata. What 
confirms the opinion of this illuftrious author, with regard 
to the formation of pearls, is this ; he found that the fhell 
of the Pinna marina is compofed of two different fubftan- 
CCS, the one of ^e colour of mother of pearl, and the o- 
ther rcddifli ; and, that the parts of the animal containing 
' pearls, had a reddilh or dark colour, according as the part 
affefted correfponded with the dark or reddiCh part of the 
flwrll. — See Mem, dc TAcad. dcs Scien. 1717. 

Page 183, 1. 6. 

Somettnus five and forty thoufand animalcula* Some art 
muft have been ufed to colleft together fo many animalsj in 
fo fmall a fpace, cither by evaporating or filtrating the wa- 
ter, or in fome other way ; for it is not probable, that a 
Single drop of water, fo fmall as the fizc of a millet feed, 
Aould naturally contain fo tnany thoufands of animated be* 
ings. But what will appear ftill more difficult of belief to 
many people, is, that it was poffiblc to make a calculation 
near the truth, of fo great a number of anicpals; for, thev 
were either dead or living at the time they were counted. 
If they were dead, how could they be difccmed ? The 
l)cft microfcopes m fuch a cafe,do not enable us to diftingui(h 
fo fmall an animal, from any other corpufcie which fwims 
in the fame fluid. But, if they were alive, how could they 
be counted, even in the loofeft way, confidering, that then 
they muft be fwarming and ftruggling for room in fo ftrajt 
a place ? The difficulty appears great 5 but it may be lol- 
Tcd, and it may be <hown, that there is no impombility ia 
making a grofs calculation. It may be done, for inftance, 
in the following way: I would at firft begin, by^ comparing 
the diameter of one of tliofe fmall animals, confidermg it as 
fpherical, to the axis of a fphere, of the fize of a millet 
fted, and I would fee how much the one exceeds the others 
now, as Ipheres arc to one another, in the triplicate raiio of 
their axis, this would inform me at once, hovir many times 
the animal is fmaller than the fphere I compared it to j then, 
taking a drop of water, of the fizc of that fphere, and 
which fwarms with animals, the number of which I wiih to 
»fcertain, I would allow it to dry up on the roicrofcope, tiH 
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4i\ffc airicDalii w^re confounded in a fingle mafs ; I would 
^hen, of that mafs, form in my own mind, a fphcrical vo- 
^me, and by comparing, however loofely, this volume, witbi 
ithat g{ J3L millet feed, I would know the proportion in fi^ee, 
which thcfe two fphcrical mafles bear to eadi other, which 
would lead me to afcertain the member of the animalcula 
which the drop I was examining contained. Such calcula- 
tions, as they depend on very nice obfervations, and in whicl). 
}t is difficult to determine thiogs with precifion, cannot be 
made with very great accuracy ; but, if it is difficult tp at- 
tain the perfeft truth^ we, however, would not be very far 
;wrong, and this oiethod is fufficient for common purpoles. 

Pagb a 85,1. 2. 

Redi Hie polijlfei mippfr* There arc found in this country, 
flies of this kind, proceeding from a white maggot, with a 
head of a .changeable ihape, wiiich /jhtis a ciKjue, fo thin, fo 
dofe, and fo ti^fparent, that one would take it for a fingle 
inerobraoc. It is impoffible to conceive more vivid, or more 
4)eautiful colours, than t^e golden and fiery colours whicl^ 
jfparkle on the bo^iy of the fly of this m9ggot. I have ne- 
ver found any infc^ which came near it, except a certain 
beetle, proceeding from a white larva with ixiL feet, and a 
brown head, which lives on the white nettle. The colour 
of thw beetle,' differs from that of the fly, only in this, that 
the gold prevails more in the beetle 5 in other refpcfts, the 
ludre of both is fo great, that I believe it perfectly inimit- 
able by art. 

Page 185, 1. lajl. 

Some have the whitenefs of the diamond. The tubercles on 
.the caterpillar of the Phalaena caja, which the author cites 
in a note, as an example, are black. Its (ligmata only are 
white •, but, it is a whitenefs which refembles milk more 
than the diamond. However, h is certain, that, notwith- 
ftanding ^he general difpofition to confider all caterpillars 
as ugly and difgufting aiiimal^, there is not, except bu^ter- 
^ies, any othcx kind of infeft, and perhaps even any other 
animal, which affords fo many indances of all the beautifi \ 
colours. Gold, filver, and mother of pearl, are the only ones 
wanting : nor can we fay pofitively, that gold is wanting, 
for I know a caterpillar, which has, on the upper fide of 
each articulation, four fmall yellowifti fpots, placed in a 
/quare foriUi which acquire the colour and fplendor of gold, 
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3s foon as the caterpillar ceafes to eat, and prepares to chan^ 
into a chryfalis 

Page 186. 1. 10. 

Mirror points. The butterffies, adorned with thefc fpots, 
are called in French, peacock-butterflics. M. de Reaumur 
naniCS their fpots eye-lMOts. The Dutch call thcfe but- 
tertlicst in their language, peacdtk's eyes, and peacock's 
tailj btcaufc their Tpots relcmblc much thole fpjts like 
eyes, that adorn the tails oi thefe birds. In other rc- 
fpc61s, the criiiciftn of LelTcr 's not very interefting to Na- 
turalifts ; it !;► of little conlcquencc wh.vt names are given 
to things, piovi.led" pcopiC are agreed concerning the things 
dcligncd by thcf: names : and it is even better, to prefervc 
i 'proptr names already reidveJ, than to give more fuitable 
cp.s^ which are new; becaufe, fcience is intercftcd, that 
each thing have a fmgle name, that the memory of thofe 
who learn, may not be ufeiefsly burdened: which is but too 
much the cafe already in botany. 

Page 186, 1. 24. 

j4s if they were the work of a painter. Of all known ani- 
^nals, there are not any, which, for the beauty and agreeable 
dilpofition of their colours, can be compared to butterflies. 
There are fome, wh ch cannot be feen, without admiration. 
And, as if it was not enough, that Nature had laviihed ou 
them, whatever is mcft beautiful and perfe^ of this kind, 
there are, bdides, fome of them, where gold, filver, and 
mother of pearl, appear with wonderful fplendor. Altho* 
Kurope produces many butterflies of extraordinary beauty, 
they are, in general, however, much inferior to thofe which 
come to us from the Indies; bcfldes the advantage which 
thefe la ft have, of being, for the moft part, larger than 
ours, it would feem, that the brilliance of their colours in- 
creafes in proportion to the heat of the climate, of which 
they arc natives. 

Page 187, 1. 3. 

Or rathevy thofe feathers. It has been fald above, that 
thy arc not feathers, but fcales, or fmall laminae. 

Pace 191, 1. 7. 

Regaled with the dijb^ the Magijlrates of Frankfort,. Lo- 
cuiis muft formerly have been a food, known in Judca, and 
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ihe neighbouring countries; fince Mofes pennitted the Jews 
to cat four forts of ihcm, as the author his obfervcd above, 
and the Scriprure informs us, that John the Baptifl lived on 
locuils and wild honey. 

Befides, it is not in the Indies alone, that infedls are con- 
fidered by the inhabitants, a? a delicate food. Every body 
knows, with what plealure Europeans eat the fca-eggs, 
crabs, lobfters, oyfter?, mufclesj and other (hell-fifli. Snails 
that feed on vines, and even ibitie fl gs, are not rcjetled. I 
do riot mention the th'ghs of frogs, vipers or turtle, bc- 
caufe, for the reafdns I have given above, I do not conilder 
them as infc^i 

Page 193, 1. 4* 

. *7he Jt/k'worm drawf fnm its body^ threads, Boyle^ in his 
ElTay on the ^uhtility of tjffluviums^ Ch, II. mentions a lady, 
who, having taken the trouble to undo the coque of a filk- 
Wrm, found, according to her cjlculution, that the' thread , 
tiras about 300 Englifh miles in length; — ^Thc Author. 

There has certainly been fome ctror here* I have oftert 
mcafurcd the thfead ^hich forms the coque of thi: filk 
worm, and I have never in general, found it longer than 
from 700 to 900 feet. Suppofiiig^ with the author of the 
Speiiacle de la Nature^ who cites Boyle, that the thread of a 
Coque is 930 feet long, and weighs two grains and a half; I 
£nd, that it would require a thread, 3)418,352 fv^tt long, to 
make a pound of flik, from which it would fallow, fuppo^ 
iinff thefe feet (landard, that a pound of iilk would extend to 
220 French leagues, fuppofing each league 15,000 feet long. 
Or 3000 geometrical paces; 

pAdE J 94, 1. 19; 

& far as to make a fuit. I do not bclicvej that M. Bon 
Carried the matter quite fo far : but we arc informed, in the 
Memoirs of the Royal Academy of Sciences, 17 10, that te 
firel'ented to the Academy^ the year before, (lockings and 
gloves, made of the webs of fpiders. 

This led the Affembly, to recommend to M. dc Reau* 
mur, and another member, to follow out the difcoveries 
of M. Bon. Reaumur did fo, and the following is, in ge- 
neral, the refult of his experiments. He found, that the 
webs of fpiders, were by no means proper for ufe, becaufe 
the thread of them is too delicate, requiring ninety to make 
a thread, equal in ftrength to that fpun by the filk-worm, 
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^nd about 18,000 of them, to compofe a thr^d fit for feiK' 
itigi B$ ftrong as the threads ufed for that purpofe, made of 
filk. There remained, therefore, nothing but the coques 
which they weave round their eggs, from which any utility 
coirid be expeAed: he examined thefe, and foinid, that 
none but thofe of fuch fpiders as weave web», with ra^ 
proceeding from a centre, round which runs a fjpiral thready 
could be of any ufe, the coques of the other kinds fiir- 
nilhing but little thread, or that thread not pofleffing the 
neceHary qualities. It was then to be difcovered, tf {ilk 
could be made from thefe coques, as cheap as common £lk'; 
or if (fearer, it would alfo be more beautiiFiiL' The &t& 
queftion' was foon decided. Although M. Reaumur found 
in earth-worms, and iA the fbft fubftance of young feathersy 
a food agreeable to fpiders, and eafiiy procured, and that 
thus, the difficulty of providing them with a fufficiency eft 
flies was obviated,* he met with another, which he could 
not remove, and that was, the mutual hatred they bear to 
one another, which precluded every attempt to breed them 
together. It would therefore have been necefiary to rear 
Ihem feparately, which could not have been done without 
infinite trouble, and confequently without great expence* 
and confidering, that be found the threads of the coques of 
fpiders to be five times more flender than thofe of the filk- 
worm, and that it required twelve times more fpiders than 
£lk- worms to fufnifh the fame quantky of filk,. infomuch^ 
that to procure a fingle pound of ipider-iilk, he' needed aU 
moft ei^ht and twenty thoufand coques, which- could not be 
had wimout breeding a much greater number of fpiders, as 
the fertialcs only malce them, he was convinced, that fpiderr 
filk would colt infinitely more than common fiik. It 
6nly remained, then, to know whether it would be more 
beautiftil*, andthh, M. de Reaumtu* was perfuaded would 
not be the cal'e^ on the contrary, he fotmd that k had \cC% 
luftre, and the r^afon he gives for this, is, that the threads 
which coiinpofe the filk of fpiders, are more delicate, and 
more crifped, than thofe of the filk-worm. 

From all this, we Icarii, that it is not by rearing fpiders', 
that we can expert to turn this filk to advantage. 
The only * means, pcrhap.?, by which we might profit by 
their labours, would be, by obferving the time when they 
flyin the a»r, fufpended by their threads, or when tliey arc 
preparing for fuch expeditions, and then to fend country 
people into the fields, to coUcft thofe threads with rakes. 
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. "Ziiisre ^e certainly times^ when in a few hourS) a large 
<ipantity might be gathered. I have often feen the meadowy 
4*iite covered with It. Perhaps^ by cardipg and fpinning this 
thread in the manner of flax, it might be tiu^ned to ibmc 
ufe ; at any rate^it would cod very little to try tike expdri- 
meat. 

Page ^95, 1. %6* 

A manufa5fure eflablijbed. However induftrious the Dutd^ 
may be, in what relates to trade and commerce, they have 
never yet attempted the breeding of iilk- worms in Holland ^^ 
^hofe who rear them there, doing it only for their own a« 
mufement. 'thext is but a fingle individual in thefe Pro? 
vlnccs, who has carried it to any confiderabfe degree. It 
fucceeded fo well with him, that it is faid, the filk-worm a- 
lone has enabled him fo build and maintain a very fine 
Country feat, in the nerghbourhood of t/trecht. The ma- 
chine he ercftcd there, and which is moved by the fall of a 
iery fmalf rill of water, deferves to be feen. It turns 6x 
tboufand bobbins, and winds as many coques at the fan:^' 
fime. 

I^AGE 196, 1. 14. 

. if one should calculate* Thi»' calculation, if I am nbt 
roiftaken, would, in a dozen of yearsr, amount to five hun- 
dred and thirty one thoufand^ four hundred, and forty one 
hives, fuppofing that no hives had periflied during the titney 
ddad that each had regularly produced two fwarms a year. 

Page 196, 1. 35. 

The cochirtedl is a fmall njoorttf. The <fochineal is not a 
fmall worm, which produces a fciarabaeus ; it is one of thof6 
inimals, which M. de Reaumur calls Pro^Gall-infefts^ that 
n to fay, infcfts which differ from thofe he calls Gall-infefts, 
Only in that thcfe laft have the body very fmooth, whexl 
they are large ; D^hile the others preferve thofe wrinkles or 
articulations, which g«ve them more the appearance of in-> 
fe^, and make them lefs like gaflls, than what be calls gall-^ 
infeftsrf 

The gall-infeft, in other refpefts, and the pro-gall-infeft$ 
are both animals with fix feet, and there are many fpedes of 
them. The largeft known, hardly attains the fize of a 
middling pea. While they are very fmall, they are aftive^ 
and run about with great vivacity, but the females, when 

they 
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they become larger, fix themfelves to fomc part of a platii 
or tree, the fubilance of which they fuck ; there they afters 
^ards attain i confiderable bulk, and with it, lofe the pow« 
er of changing place, and even all the external figure of an 
animal, affuming that, nearly of a gall, into which one 
would think they were metamorphofed. It is in this mo* 
tionlefs and immoveable ftate, that they receive the inter- 
courfe of ths male, which is now transformed into a vcrj 
fmall fly, is an a£tive animal, and is, in no refpedV, like the 
females. Thefe, after the embraces of the malc^ without 
changing place, lay their eggs in great numbers, which they 
pafs from the extremity of theii* abdomen, and loJge under 
Iheir belly J they now die, arid their body, which ftill re- 
mains fixed to the fame fpot, ferves as a cover to the eggsj 
to prcferve them from the injuries of the air, till the young 
Ones are hatched, and iflue from this cadaverous protc£l:on| 
to tronfport themfelves elfeuhere. 

Page 197, 1. 2; 

Suck the fine red fruit. The juice of the friiit of tht 
Caftus opuntia, is, it b true, very red, and is fo indeed, to 
fuch a dejgreej that it cnanges the colour of the. urine of 
perfons who have eaten of it, into a deep i'ed, like bio d i 
but, it is not the fruit which the cochineal fucks ; it is the 
leaves of tl\e plant which are green, and have no red juice 
in them* It is probable, tjbat, as the fap of this plant un- 
dergoes in the fruity that alteration which gives it the red 
colour, it likewife undergoes a fimilar alteration in the body 
bf the cochineal. , 

M. de Reaumur, in the fecond Memoir of his 4th vo- 
lume already cited^ enters into a very curious dilcui&on op 
the cochineal and the manner of gathering it. What he there 
faysj deferves the OKSre confideration, that it is fotmd^ on au- 
thentic do)Cuments, judicially proved,and eliiaildated by hb oWA 
obferVations. He concludes, by ihewing the importance of 
thefe infefts as an article of revenue, and for this purpofe, he 
quotes a Diflertation of M. Neufville the Dutch envoy, 
who proves, that 700,000 pounds weight of fine cochineal, 
are t'ftty year imported into Europe, and at leaft 180,000 
pounds weight of an inferior fort. The firft fells for tea 
florins,* ten fous; and the other, for thirty Dutch fous a pound, 
the whole amounting together to 7,410,000 florins, Dutch 
money, or upwards of L. 650>ooo fterling, which is confct^ 

qucntly 
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jqucntly the value of the European importation of that ar- 
ticle in a year. Could it be fuppofed, that the gathering of 
animals fo fmall, would b>iCome fo confiderable an article of 
commerce? 

Page 197, 1. 12. 

An infect which yields a very fine carmine. It is this infeft, 
and not the c(»chineal, as M. Lefler feems to think, that the 
French cdl gralne d'Ecarlaiie. It is likewiie named Kermes 
qi Poland. 

It i!i faid, that the cochineal affords a carmine, at lead a9 
beautiful as that of this Kcrm^. 

The little velicles, attached to the root of the PoTygonum 
m'nus cocciferum, are neither cxcrefcences nor coques, they 
arc real animals, of the kind which Reaumur calls pro-gall- 
infedls. They are of two lizes ; the one as large as a pep- 
per- corn ; the other of the fize of a millet-feed j the firft 
iire the frmalcs, which undergo no transformations j the 0- 
thers are the n;alc s, and ch^^nge into winged infers j but 
hot into ichneumons. Their hiflery at length, may be feea 
in Breynius, and m Reaumur, Vol. IV, 

Page 197, l. 27. 

This animal is found in frnall veftcles. This animal, which 
is called Kernes, is of Reaumur's Genus of gall-infefts: 
they are not found ir. v^ficles 5 but thefe veficles are the a- 
nima! itfelf, which has aflumed that form. It would appear, 
that prior to the obfcrvations of Mtff. Garidel and Emeric, 
it had generally been confi^Jered as a true gall. M. Geof- 
froy, in the Memoirs of the Royal Academy of Sciences 
for 1714, confiders it as fuch, but M. de Reaumur does not 
hefitate, fron,i the obfervations juft mentioned, to pronounce 
it a gall-inftct. In hfs further remarks, M. Geoffroy fays, 
that this Kcrmcf is but little ufed in dying, and that, were 
it not for its medical properties, it would perhaps be altoge- 
ther neglefted, as are many other animal fubftances former- 
ly ufed in dying purple, fuch as the purple of the antients, 
which Reaumur has obferved and defcribed, the infers at 
fhe root of the Pimpernell,thofe of the Lentifcus,thc Parieta- 
rja,the Plantane, and of the Knawel,which are found in great 
quantities in Poland, and which fome call Poliih cochineal. 
He fays, that the abundance and the beauty of the true 
cochineal, has rendered ufckfs, all thofe other matters ufed 
|n dying red. 

Pace 
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Page 196, 1. 21. 

Wm^ ufed in dying red. Sealing wax is dill made of it^ 
^d from this, probably comes the name of lac^ which thiQ 
Dutch give to this wax. 

Page 199, 1. 28. 

The features J Jo Jlrihing. It is not furprifing, that fimJr 
lar portraits of wax ftiould be like, for the features arc 
moulded on the very face of the perfon they reprdent. 

Page aoo, 1. 3. 

*When gnats bite heenip The caufc of this phenpmenoa 
feems to be, that the heat, which generally precedes rain^ 
makes them dry, and then^ impelled by thirfb, they feel^ 
to gorge themCelves with the blood of men or beafts. 

Page 200, 1. 2. 

^When butterflies do not rife high. When it b about tp 
rain, the air is then heavily loaded with vapours; which 07 
bliges butterflies, whofc wings arc very delicate, to fly low- 
tt than ordinary. 

Page 200, 1. 4. 

. When nvorms come out from their boles. There is lcen| 
pretty frequently, on the tail of the larger flug$, when they 
creep, either a particle of earth, or a bit of a bide of grafs, 
and it is generally faid, th^ the fir(V indicate^ ran, and th^ 
latter is a iign of fair weather. Tl^is is a prognpftic which 
1 have not fnyfelf examined, and therefore, do apt anfMrer 
for the truth of it. 

Page 200, title of the chapter* 

Theology. The purpofe of the author, in the whole of 
his book, is to draw from the knowledge of infc£b,"pra£U- 
cai rules, ufeful in a theological view. The end of thi$ 
chapter, to judge of it f)y the litljp, would feem to be the fame: 
it differs, howen^er, in this, ^hat M. Leilcr h/ere prppoips to 
fhew, in what infefts have contributed to the rites of cere-, 
ioionial worffaip, and how they may become an inflrument 
of chaftifcmcnt, in the hand of God. Here it is God, who 
makes ufe of infedb to raife us to himfclf ; there we, irom 
the confideratton of them, endeavour to employ t^em for 
l^lie fi^e purpofe. 

Page 
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Page 202, title of the chapter. 

In jurlfprudence. This chapter is fooiewhat different 
from what its title bears; it treats much lefs of the cnftoms 
and ufefuinefs of infe£b m jurifprudence, than of the cu» 
ftoms and ufefuinefs of jurifpmdence in relation to iofe£ls : 
and, as the author appears, in this refpefl, to depart from 
the general tendency of his work, I fhall difpci^fe with ma- 
king thoie obfervations on it, which my profeiCon would 
enable me to do. But I cannot forbear remarking by the 
way, that, if the Pithyocampse, mentioned by the author^ 
are really true caterpillars of the Pine, as the Greek word 
fignifies, th^e would then be a fpecies of poifonous cater- 
pillars, which is not hitherto known, thofe which the com- 
mon people believe to be venomous^ not being rcaJly-ib^ 
as I have abready mentioned. 

Page 204, 1. 12. 

Man could hardly imitate. We have, however, found 
means to accomplifh this ; and we now make by art, flcele- 
tons of leaves, much more perfcft than thofe made by in- 
fcfls. 

Page 20(?, 1. lajf. 

applications of living worms. Thefe applications are like- 
wife a fpecific remedy in wounds, in order to remove, dan- 
gerous inflammation. A creditable perfon aiTured me, that 
by th'is means he preferved the finger of a certain patient. 
The inflammation had proceeded to fuch a length, that it 
was refolved, if np favourable alteration happened in four- 
and. twenty hours, to amputate the finger. The perf. n, 
from whom I have the fa£t, came in the mean time, and 
advifed the application of living worms, to which the pati- 
ent having confented, the difeafed part was furrounded with 
them, and in the morning, the inflammation had tot^ally 
difappeared, and was foon followed by a fuccefsful cure. 

Among thofe infefts without feet, which are ufeful in 
medicine, we may lik^wife place the fnail and 'the Aug — 
The latter is fuppofed to be a fuccefsful remedy in Hernia, 
and in Confumptions. It is known, that the fnail is excel- ' 
lent in the gravel, and that it makes one of tlie principal 
ingredients, in that admirable medicine, invented by Mifs 
Stephens, for diflblving the (lone, which procured htr five 
3 H ^ thoufand 
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thoufand pounds from the Britifh Parliament, on making it 
public. 

Page 207, L 11. 

Inclofed in a nut- shell. If medicines, ?»pplied in this way, 
ever effe£t a cure, it muft furely be, rather by a£tmg on the 
imagination than on the body. The fame may be faid of 
that cure for the cramp, which is, to carry in one's pocket, 
c rtain g?ills which grow on thiftles. At any rate, if this 
lal^ were a good ontr, \ie wpukl be indebted for it to infeds^ 
as thofe galls are produced by the pundhire of a fly, which^ 
laying its eggs in the ilalk of that plant, occafions the 
growth of a gall, which fervcs as a lodging-pkice, and at 
the fame time, as food for the larvx to be excluded from 
the eggs. 

Page 208, 1. 4. 

^he pQwdet of burnt caterpillars. If the powder of every 
different ibrt of caterpillar produces this effeft, it is pro- 
bable, that it is not by any particular ftyptic virtue found m 
the whole tribe of caterpillars, but merely, becaufe every 
powder, which is not foluble in fluids, and which does not 
provoke fneezing, is efle<Elual in ttopptng an haemorrhage at 
the nofe, cauled by the rupture of fome fmall veflelj for 
by abforbing the thinner part of the blood, the more 
grofif part muft inflantly become fixed, and,"together with 
the powder, flop up the orifice of the vein from which it 
iffued What prevents me from attributing this effcft to 
any other quality to be found in pulverifed caterpillars, is, 
that ihefe animals, being often of a very different, and even 
quire contrary nature to one another, as appears from the 
opposite qualities of the food they live pn, it b not very 
probable, that they can all have the fame afbringem proper- 
ties. 

Page 209, 1. 32. 

The cochineal infeBs. M. Lcffer here ranks the cochineal 
among the' beetles; this is an error, iiito which others have 
fallen before him. The male of the cochineal is a fly, the 

female hai no wings See its deicription above, in the 

JNote on the words, 'Ibe cochineal is a fmall tuorm^ p. 4/ 1. 

Page 

Digitized by VjOOQ IC 



Motes. 427 

Page ii©, 1. i8. 

CamtariJes are rarely taken internally. They become fa- 
tal when taken in 'a large clofe. ,1 knew a perfon, who, ha- 
ving taken, by miftake, a portion of cantharides, which had 
been ordered for him as a plainer, was poifoned; every 
thing in the powtfr of medicine was done, and hi5 life was 
faved ^ but he loll his reafon. 

Page 211, 1. 25. 

Ufed in perfumery^ . Among infefts, where only a part are 
furnilhcd with wings, ufed in medicine, we may likewife 
place the Kermes^ from which is drawn that fo much e- 
ftecmed confcftion, called, the Alkcrmes, The fame infedl 
.likewife- enter? into the compofition of the confeftion called 
Hyacinth. It fortifies the foetus, and. is one of the befl cor- 
dials, according to the tefiimony of the Ropl Society of 
Sciences at Montpelier. 

Page 212, 1. i8. 

Devours the entrails of certain infccls. The number of in- 
fefts which are preyed upon by other infefts, is not confi- 
ned to the few fpecies menyoned in this place by the author* 
The greater part of the weakei>, at leaft in certain periods of 
their life, are devoured by the ftronger. To fee the war 
thcv carry on, a perfon would fay, that they were bornr mere- 
ly tor the purpofes of deOruftion. The carnage is chiefly 
dreadful among the aquatic tribe. There is hardly one of 
thefe, that does not prey on fome ihfefts fmaller than itfelf j 
thefe feed on others, which in their turn, eat thofe that are 
fmdUer ftill. We find foa.c, which do not fpare thoir 
own fpecies, and which evcp. feem to prefer them. Wliat a 
confufion in Nature ! But, it is a confufion, ncceflary to 
maintain an order the moft eflcntiaU that, of keeping infefts 
in equilibrium, and preventing thofe which multiply moft, 
from laying the world in ruins^ by their fuperabundance. 

Page 212, 1. 27. 

V[ he favourite food of the t inch. If the fpecies of fifhes, 
which eat mfedts, or the fpccits of inftits ihsit ferve for 
food to filhes, were confined to the fmal: nuoiber mention- 
ed here by the author, it would be a very irifHing matter. 
All forts of river-filh, hitherto knowiif eat infciSts ; and 
I 3 H 2 perhaps, 
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perhaps, there is not any fort of worm or fly which thcf Jo^ 
not rcliih ; fo that, whoever would enumerate, eid^ the 
one or the other, would perhaps be right, in nanmg the 
whole at once. 

Page 214, L 14. 

Tihe ycung armadillos. The aritiacdillo is a fpecies of In- 
dian lizard^ to which the Spaniards give this name, becttofc 
it is «rmed with very ftrong fcalcs. 

♦Lyonet is miftaken here. The armadillo is not a lizard 5 
it has indeed fomewhat the habit of a lizard, and is covered^ 
inflead of hair, with an ofleous crufl, mterfefted in fuch a 
manner, as to rcfemble plates or fcales ; but, in every other 
chara<^er, it is a true quadruped ; and (hmds in the cla(s 
Mammalia of Linnaras's Syftem, under the name of Dafy- 
pus. 

Page 214, 1. 24. 

For this purpofe^ feeh the nefts of nvafps. If it is for honey, 
that foxes leek the nefts of waips, they are very ill advifed^- 
for they will find none there. Let us rather believe, that 
it is to eat their brood 5 if there is really any truth in what 
Elian relates. — De Animal. L. FV. C. 39^. 

Page 215, 1. 12. 

Beari^ when troubled with indigejiion^ When we read of 
circumUances fo fingulaf, we are vexed, that the authors 
who relate them, are never at pains to inform us, by what 
means they came to the knowledge of thofe circumftances. 
Had they been pleafed to give thcmfelves this trouble, they 
would thereby have prevented all thofe objc^ons which 
naturally occur, to render the truth of their relations doubt- 
ful. "When we read, for inftance, what is here related <tf 
the bear, it is natural to enquire, in what country he is fo 
imfufpicious as ,to allow his condu£t to be {0 narrowly in- 
fpcfted ? by what marks is he known to be fick ? how is be 
fuppofed to be troubled with indigcftion ? if it is with ho- f 
ney that he anoints his tongue, how does he find it fo con« 
venientJy ? is there any country, where wild bees do not 
take care to put their hives out of the reach of injury? 
how does he preferve himfelf from being ftung ? All thcfc 
qucftions, which we do not fail to a& ourfelves, and to 
which we cannot get an anfwcr, mcline us often to rcjeft ts 

i fabulous 
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^buiouS) fhofe relations, which wc might have perhaps be- 
lieved, had the authors who relate them, been careful to an- 
ticipate thofe objeifkions which, they might have forefeeOj 
would be made to them. 

Page 116, 1. il. 

And for thi uf: of man* Is not man rather too vain, in 
believing, that every thing was made for his ufe ? It would 
not, perhaps> be very difficult to humble his pride a little 
in this refpe^t, and to fiiew him, that he flatters himfelf 
greatly too much \ but this would lead us from our fubjeft. 

Page 221, 1. 15. 
Whe can defend himfelf againjl their tittachs ? 
Infedhim petulans, proterva mufca ; 
Harpyaque, famehcoque milvo; 
£t rapax magis et magis gulofa; 
£t pudens minus et minus modefta: 
Ss^uifuga minor, volans hirudo, 
FinKofie hofpita concolor culinse. 
Vermis filia, vermiumqiie mater : 
Tunc cum pedibus tuis, fcelefta, 
Imbutis fcabie atque purulentb ; 
IIlo cum ore tuo fimetum olente, 
Kegales petis, inquinafque menfas; 
Nee repulfa fugis, fed ufque et ufque 
Ad prxdam revolas $ licet minetur 
Myrteo puer increpans flagello, 
Nee caudam volucris times fuperbs, 
Nee fiili exitium f Mentis i£lus. 

Page aai, I. penult. 

Pour in myriads. A very remarkable inftance of this is 
found in the Military Hiftory of Charles XII. of Sweden, 
T. IV. The hiftorian, relating how incommoded that un- 
fortunate prince was in fiefTarabia, by locufts, exprefTes him- 
felf in thefe wdrds : ** A frightful fwarm of locufts general- 
«« Jy arofe every day before noon, from the fide next the fca ; 
•* at firft in fmall numbers, but afterwards in crowds that 
*' darkened the air, and made it fo thick and gloomy, that 
'* in the whole extent of the plain, the fun feemed to be 
*' totally eclipfed. Thefe iniedb did not fly low and clofe 
** on the ground, but nearly about the height we generally 

" fee 
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** fee fwallows occupying, till they found a field, on whicK 
*' they could defcend. Wc often found them on the roads^ 
^ whence ihey rofc with a found like that of a hurricane* 
** They then came down upon us like a deluge, alightf d on 
" the fame plain where we were, and without feeming to 
*« dread being trampled to death by our horfes, they rofc 
** from the ground, and fo covered our feces and whole bo- 
•' dy, that we could not fee before us, till we had got out of 
" the place where they had ftopt. Wherever thcfe locuOs 
*' fettled, they made the moft dreadful ravages, devouring 
** the grafs to the very roots, and leaving a country, for- 
«' merly covered with the moft beautiful verdure, nothing 
<' but a dry and dreary defcrt. It would be difficult to 
«* conceive, how fo fmall an animal could pals the fca, if 
*' experience had not too often convinced the unhappy na- 
«* tives of the truth of it : for, after having paflcd a fmall 
«« arm of the Euxinc fea, from the neighbouring iflands or 
<* countries, thcfe infects continue to travcrfe wide provin- 
*< ces, where they devour every thing that ^mcs in their 
** way, even to the very doors of the houicsT 

Page 222, 1. 27. 

Red larva. I am not acquainted with theft red larvsd, 
except a kind of red caterpillar, very thick, (the caterpillar 
of the Phalsena Coflus,) which the author does not mention, 
though it is the infcdt that commits the grcatcft ravages 
in the trunks of trees. The very fliort legs of this cater- 
pillar, and the form of its head, which approaches to that 
of fome larvK! which produce beetles, might hav« made M, 
Lefltr miftake it for one of tllofe larvae. 

Page 224, 1. 4. 

^ffer having touched the common nettle* There is a kind of 
jnfedts called fea nettles, (Medufa) which it is faid, have 
betjn thus named, becaufe, when touched, they occasion an 
itching, Similar to that produced by the common nettle— 
M. dc Reaumur, who examined fcvcral fpecics of thelc ani- 
mals, and who gives a very curious defcription of them, in 
the Memoirs of the Academy for J 710, found no fuch qua- 
lity in them. Hence we may infer, that if there arc any of 
thetn who poflcfs it, there are fome of them who do not \ 
or if they all polTeft it, they have it not at all times. 

Page 
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Pagc^^4. 1. II. 

// does not fufftr the hfs. What renders the fting of bees, 
of waf[ s, and cfpecially of hornets, fo painful, is not fa 
much the wound they make, as the venom which they in- 
iinuaU into it ; and, as the fourcc of this is foon exhaufted, 
M. Roaomur found, that the firft fting of a wafp is the moft 
painful •, that the fecond is much lefs fo than the firft, and 
the third ftill lefs than the fecond ; fo that after the third, 
they are become dlmoft entirely harmlcfs, at leaft, till a new 
poifon has had time to fupply tlie place of the firft. 

Page -224, 1. 16. 

They ihrujf in their headf ax far as the neck. In this conn- 
try we have an infedt, flat and round, which does the fame 
thing, and which is probably a fort of tick, (Acarus) I have 
fonietimes found them upon me, after returning home from 
the purfuit of other infcfts. This animal infinuates its head 
into the fkin, without our perceiving it, and fo gorges itfelf 
l^ith blood, that from flat, as it was before, it becomes 
xound, and as large as a pea. The firft time I perceived it, 
I fuppofed that Ibme fingular excrefcence had been formed 
on my flcin ; bur, after having well examined it, I faw that 
it was fome animal. On endeavouring to rub it off", I found 
that I could not. It held too finijly, and it was not with- 
out fome difficulty, that I at laft broke it off, and for fear 
of an abfcefs, I was obliged to make an incifion into the 
(kin, in order to extraft that part of the animal which re- 
mained there. 

Page aa6, 1. 7. 

That the air is filled. This doftrine is fiirely very curious; 
it dcfervts to occupy the place of that of acids and alkalis, 
with which we item now to be fufficiently difgufted. Un- 
doubtedly, there could not be found an enficr or more ccn- 
.venienr means of enabling ignorant people to account for 
all dilcafes, than by attributing them to the infpiration of 
invifiWe germs. It is worthy, in this refpeft, to go hand in 
hand with the doftrine of Srurmius on generation. And 
as one difcovery generally begets others, 1 do not ddpair of 
one day feeing* the air become the vehicle of an infinity of 
different matters. How eafv, for inftance, would it be, to 
emhellrfti the fyftem of germs we are talking of. by making 
the air team with the fouls of all the animals that have It- 
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vcd, or that arc to Ihrc ? Thcfir fouls, tranrported hither 
and thither by the agiution of the air, could not but en- 
counter the germs which it is faid to be full of; they would 
intimately unite with thefe germs, by fome attra^ve force, 
which it is eafy to fuppofe ; after which, they would enter, 
along with the germs, into our bodies, where they would 
produce animated foetufes ; and thus, here is one of the 
greatefl myderies of generation explained in the eaiiefl: 
Qianner poffible : but, as to its being the moft fatisfa£lory— 
I leave it to Sturmius. 

Page 230, 1. 2. 

Not to yield to more probable rea/onj. To the fuppofition 
here made by our author, there arifes a difficulty. If fmaU 
flies have produced the worms he talks of, we would aik, 
how they could arrive at the fize of a quill, or to the length 
of four inches. The maggots of thofe flies, which lay their 
eggs in putrid animal fubilances, are well known : they are 
iOhort, and fmall in proportion to the fiies that breed them. 
They have no external refemblance to thofe here mention- 
ed, and experience has not yet fhewn us, that a difference 
of food, or a greater degree of heat change the form of an 
animal, and make it grow incomparably beyond its natural 
lizc. 

Page 230, 1. 12. 

Thefe worms are of fuch extraordinary minutenefs. It does 
not appear to me necefiary, to fuppofe the air of marfhy 
pV»ce6, filled with invifible infe£b, in order to account for 
its infalubrity. The exhalations it is loaded with, are of 
themfelves, a caufe more than fufficient. We know the ef- 
fect of malignant vapours; experience ihews, that they 
fometimes kill more rapidly than the fword \ and fhall we 
doubt, that air,infeAed by the putrid exhalations of a marfh, 
cannot of itfelf produce difeaie ? Neither is it a very con- 
ilant rule that thofe difeafes appear only in the fiimmer, 
and that they difappear in autumn \ the contrary is true in 
Zeeland ; the air is never more unwbolefome in that coun- 
try, than in the fall of the year. 

Page 231, L 17. 

Thefe iverms are generated by a fpecies of ichneumon. This 
{s nothing but mere conjefture; the fequcl of the chapter 

ihews, 
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^ew8, that our author hunfelf confidcrs it as fuch ; though 
^n this paflagc, he feciiis to cxprcfs himfclf m a manner 
4bmewhat too poiitive. 

Page 232, 1. ai. 

^Similar to thofe that infeft the human body. As men differ, 
according to climate, in colour, figure, and form* fo infefts 
undergo dyifferent accidental changes, according to the placp 
they inhabit, and the food they fubfift on. M. Godcfroy 
Henry ^urgh, took a fly, whofe progeny he fepwated into 
<liffercnt coIome«, which he fed, fome on veal, fomc ci^ 
plants, and fomc on fi(h. When they became large, thoic 
that had fed on the veal, were the largcft. |VIay ii not be 
the fame with thofe worms that infeft the human body, 
which are larger or lefs, according to the place they inhabit, 
and the aliments they feed on ? — ^Ttie Author. 

The anfwer contained in this note does not remove the 
idifiiculty. I allow, that the diflierence of place may caufc 
fome chanoes in infers ; but after all, thcfe changes wift 
not be conuderable, and will be hardly greater than thofe 
obferved .in pcrfons of different nations ; as we may be 
convinced of, by comparing infcfts of the fame fpecies, which 
have been prqdiiced in different countries: while the change 
that takes place here, is a total change, by which, an iofeA 
bred in the human body, becomes not only of another co- 
lour, but of another form, and of a (ize, exceeding often a 
hundred times its natural bulkj a circumftance, which fure- 
ly no diverfity of climate has ever produced in any other 
animal that we know of. As for the experiment of M. 
Burgh, whatever diverfity he might have found in the flies, 
whofe maggots he fed on different fubftances, It does not 
prove that certain aliments will make infers grow much be- 
yond their natural iize ; all that can be iHfeired from it is, 
that when an infeA is not provided with the food which is 
neceffary for it, it becomes confumptive, and neyer arrives ' 
Sit its proper fize. 

?AGE 234,1. 3|. 

In a frightful manner. It is plain, that it is not the difir- 
rence of the poifon of the tarantula, which caufes the di- 
verfity in the extravagant geftures of the people here men- 
tioned, but that this diveriity proceeds only from the diffe- 
rent difpofitions of thofe lyho experience its effcfts, whicb| 
like jvine, operate differently on different fubje£b. 
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. It is known tbat the Tarantula is a fpccics of Urge fptdct 
found in the island of Corfica^ and in kvcral places of Ital^, 
and that its name is derived from Tarentum a city of Apu^ 
lia, which is the country where they are moft dangerous, 
particularly in the pi lins. 

As every thing which regards the tffefts t)f the hire of 
fhis aoims^l, and the manner in which it is cured, is veryfin* 
gular, the reader will not be, difpleafed to find an abridge- 
ii»ent of it here, as it is related in the H.ftory of the Royal 
Academy of Sciences for 1702. 

A Lulc time after being bitten by this infeft there is felt 
5n the part a very acute pain, and a few hrurs afterwards 
there appears a fwelling ; the perfon then falls into a pro- 
found melancholy, isaffcfted with difficult refpiration, weak 
pulfe, imperfect viOon, lofs of fenfe and motion, and without 
affiftance deathclofes the fceno. 

The affiitance which medjccine affords, as fuggeftcd byrca- 
f n, coniiAs in dn ffing the '^ound, in cordials and fudonfics; 
but the moft eftcdlual and fureft aip^ance, and which realon 
jitver could dave dilcovered, is muiic. 

When the bitten perfon Is motioiilefs and to appearance 
infenfible^a mulician tries different airs on an inftniment, and 
when he has fallen upon that whofe tones and modulation agree 
with the patient, this latter is feen to make fome faint attempts to 
move ; he then follows the time of the npufic with his fingers, 
then with his arms, his feet, and afterwards with his whole 
body. At laft he g. ts up, and begins to dance, his aftivity 
?md ftrength gradually increafmg. Such a perfon will dance 
Cx hours withouc intermiflion. After this he is put to bed, 
and when he is fuppofed to be fufficiently recovered from 
the fatigue of the lirft dance, he is enticed from his bed by 
the fame air in order to dance again This exercifc en- 
dures feycral days, at moft fix or fcven, till the patient ^ 
tired, and pnable to dance more, wliich is the fignal of the 
cure being performed ; for fo long as the poifon continues 
to operate in him, he would dance if they would allow him 
without intermiffion tillhe Jied. The patient who begins to feel 
tired regains by little and little his fenfes, and awakens as it 
were from a profound sleep, without remembring any thing 
of what pafled in the fit, not even of his dance. 

Sometimes the perfon .bit, when the iSrft fit leaves him 
is perrectlv cured ; but if he is not, he retains a gloomy me- 
ancholy^ and alienation of mind j he fhuns fociety, goes in 
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^iieft of watcr,and if not prevented, would throw himfclf into 
%i\e fea, or the firft river Averfion to black, and blue co- 
lours, and a paflion for the contrary ones of whire, red and 
green, are likewU'e lingular f/mptoms of this difeate. 

If the perfon does nvit die, the fit returns about a year 
iifier he was bit^ and the dance inuft be begun again. 
Some haVe had thefe, periodical returns for twenty or thirty 
years. 

Every different perfon has his ow i favourite airs, but iri 
general they are thofe of a quick and lively movement. 

Page 235, 1. Jajl. 
^at it introduces its eggs. Thofc who wifh to be ac- 
quainted with the curious hiftory of this infeft may find it. 
^t 'cngth in Reammr, Tom. I v. Part 2. Mrm. 12. where 
the author treats of it with his ufual accuracy and ability. 
P-iGE 236, 1. 6, 

, Thefe refembte the feed of a gourd. May not thefe worms 
be the fame with tuofe defcri^ied by Reaumur in the 
Memoir 1 have juft cited. In this cafe they could not 
fcnter with the grafs into the ft >mach of horfes ; but they 
would penetrate thither by the anus where the fly which 
produces them, inferts its eggs. Thefe worms have their 
fcgments fet with fharp poifits, fo difp^fed that wticai their 
head is turned towards the anterior part of the horfe, the 
points allow therti to advance, but prevent them from going 
back or being piifhed out along with the fseces. Tnus thefe 
infedt^ maintain themfclvcs in the ihteftii^es of hoffes till 
they are aboct to change their ftatc ; they taen turn about 
and fuffer themfelves to be excluded in order to go elfewhere 
to accomphlh their metamorphofis; 

Page 2 ^i, L firji. 

. * Where tht vapours are noxious to them, tt is fcnowti 
how far the acid vapours of t^e Swalbath extend by Xhti6 
not being found any infefls or any maggots in cnecle tucr'e, 
btcaufe flies are wanting to depofite thei- ei^gs in if This 
laft obfervation ftiews that the mhes of cheefe proceed from 
the eggs of infefts. ^he Author. 

Provided mites are not oviparous in certain ftafons, as I 
have remarlced above that the different forrs of aphides are, 
I can affert that the mites of cheefe are vivip^rou*;, bavir\g 
often feen them produce living young: and thi^ being *^^c 
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cafe it cannot be faid that they proceed from th^ egg|i Of 
infcds. 

Page 244, 1. 4. 

. // // ttot pojfthte to exterminate infeBs. Neither is it necet 
fary. It would be to s^^ufe the power which God has given 
ys over the brutes, were we to attempt fo chimerical a pro-i 
y^' It is fufficient ^to endeavour to defend ourfelves from 
them \ either by removing them, or bj deftroying thofc that 
V <. our perfons or our goods \ aod for this purpofe the 
jtD^ans are not warning. 

Page 251, 1. 34. 

* // // in mujsc alone* As we know that found is nothing 
but a tremulous motion of the air wliich is communicatea 
to the organ of hearing ; as we likewife know that one of 
two cords in uniion beinig made to vibrate, communicates 
tH?*^ vibration to the other, and that the efl^As of uniion 
and concord^ are fuch as we fometimes feel o^cf the Whole 
b upon hearing certain muikal notes ; we may therefore 
mainttsin that niufic quickens the motion of the blood, en- 
liven > the fpirit*^> dilates the pores, and thereby opens a paC- 
<a^4^ to thofe noxious particles which efcape by pcrfpiratioii 
in dancing; 

A <i as it is ftiH further known, that the compoiition of 
the blood, of the nerves and fpirits, varies in every indivi- 
du.il, as well as in the poifon of the Tarantula, we may eafiiy 
conceive that certain mufical tones will agree with certain 
poifons better ithjin with others, which in order to be put 
m motion^ require a graver or a (hart>er. tone, and thus 
tliefe tones will .excite and expell the fpirits conftituted in 
a peculiar way, foorier than if they were not fo conflituted. 
Now, when, after feveral trials, the tone according with the 
nature of the poifon Has been found, and that tone repeat- 
ed often without intermiilion, it is not furpriiing that the 
fpiritsy being fo excited, Ihould enter more and more into 
the mufcles, and force the perfon to dance, not only in vtf- 
tue of their own a^ftion, but by the afilftancc of the poifon 
which is then 1 kcwife agitated ; jui^ as perfons in health feel 
thcmftlvas inclined to dance on hearing certain favourite airs; 
The author* s translation from ScHEUCHZER, 

When in P. 434, 1 related the effects produced by mafic 
on perfons bitten by the Tarantula, I did not expert the au^ 
tbor was to introduce the lubjeiSk in this Chapter \ however 
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is we have both drawn from different fources, what I faidt 
Will not perhaps be quite aifeiefs, and the two detailaf 
ma'y ferve as a commentary on each other. But what 
appears to me to have moft need of illuftration is the man<J 
ner in which the diflRn-ent effects are accounted for. I ad'- 
mire the facility with which M. Scheuchzer conceives the 
matter. I confefs it never would have occurred to me, as it 
has done to him, to find in the qualities of unifbn and con« 
cord, a reafon for deciding poiitively that muiiCi by aAing 
i en the fpirits, and on the blood of the patients, Oiould di- 
late their pores, and allow a free pailage to the poifon. 
Still lefs could I have conceived how a tone more or left 
fbarp fhould agree with one fpecies of poifon, and not 
With another i and that the inArument tuned to the poifoa 
fhould naturally by its found awaken the animal fpirits^ 
make them pafs into the mufcles, and enable them, with thcf 
afliAance of the poifon, to make the whole body dance*' 
All this, however eafy it may appear to Scheuchzer, has to 
me fomething of darknefs and myilery that I do not fee( 
, myfeif/able to penetrate. I iee fomt* what more clearly in*o 
the explanation given by Mr Geoffroy in the Hiftory of the 
Royal Academy of Sciences for 1702. He conje^hures that 
the poKon of the Tarantula, occafions a greater teniion of 
the nerves than is natural to them, or proportioned to their 
functions. This according to him is tht ^aufe of the priva- 
tion of fenfe and motion. He nextfuppofes that jthis teniion be* 
ing equal to that of fome ilring of a mufical inftrument, puts 
the nerves in nnifon with a certain tone, and obliges them 
to tremble the moment they are ftruck by the undulations 
orivibr^ions natural to this particular tone ; that the mo- 
tion generated in the nerves by this m^ans recalls the fpirits 
which had almod entirely abandoned them, and thus he ac- 
counts for thb extraordinary mufical cure. This explanation» 
though it niay appear eafy, has likewife however its diffi« 
cutties ; in the firft place it fuppofes an extraordinary tenfi- 
on of the nerves which put-^ them in unifon with the ftring 
of a mufical indrument. If this were the fa£t, then the 
limbs of the patient who has loft all motion, mufl be {tiB:\ 
and in a fituation either of contraction or diflendon accord- 
ing to the equal or unequal aftion of the contrary muC- 
cles. Now I do not know that the patient is ever repre- 
fented in fuch a flate of rigidity. Befides, if it is by the 
tffc& cf the unifon or concord between the tone of the in^ 
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firument ^nd the nerves of the patient, that the linSbs re^ 
fiuDe their motions, tricre would not I think, be anj .. cef« 
fity for iearching out a particular air ; it vould only be ne- 
ceflary to tune the inftniment tc>-that pitch which (bf uld 
j>ut it in unifon or at leaft in concord with the nerves i but 
of this we are not informed that the mufician ever thinks. 
Moreover it appears fomething (Irange that fo many nerves 
of different fize and length could without defign be found* 
Aretched in fuch a tnanner as to form concords, or what is 
ilill more fingular, and even in fome degree impoffibl -« be- 
come in, tmilon with the tone of the inftniment made ufe 
ef. Laftty if the fpirits have almoft entirely abandoned thefe 
nerves, as IVIr Geoffiroy fuppofcf, I do not fee how he can at 
the fame time fuppofe that thrfe nerves (hould beftretched 
beyond their natural tcnfion ^ for according to the moft ge- 
aeTHlly received Opinion, it is by the influrnce of the fpirits 
that the nerves are ftretched. All thefe difficulties, which I 
ftate only to give an opportunity to the favourers of Mr 
<5eofiroy*s hypothefis to anfwer them, do not prevent me 
however, from confidering that hypohefis as very ingeni- 
6us and even probable, at kaft till a better one ihall be dif- 
covered. 

PAGF 253, 1. iaj. 

7hat thefirjt of thefe infeBi foretokens *wrr. According to 
this fine ditcovery Vre ought to have regularly every year, in 
the firft place famine, and then war ; for every gall begins 
by containing a worm, and afterwards a fly, which then 
laying its eggs in the nerve of a leaf, certainly generates new 
jgalls, always pro^nofticating new dififlers. There is no- , 
thing but the plague which thefe galls feldom or father ne- 
%er threaten us with *, for if a fpider be found in a gall it 
is merely by accident, axki even then, as galls a^ not the na-s 
tural abdde of fpiders, they muil have a hole in them. 

Page 259, 1. 3^. 

MarvelUus adventures. This was the difpofition of thci 
greater part of the Rabbis. They to6k plenfure in loading 
their writings with ftories devoid of probability. This has 
made authors imagine that thefe Tories were only meant as 
bold figures and allegorical fa' les, under which the moft im- 
portant truths were concealed. It was probably ihis.turn 
for the marvcllousi which piadc the Romans take the Jews 

for 
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^r a very credulous nation, an I at the fame time as a pco- 
' pie uat had little regard to truth ; witnefs ti.e credat Judacus 
of riorace, and the qualliunque voles of Juvenal. 

Page 260, 1. Iqfi. 

Began a very fine pfalm. It were to be widied for the 
honour of religion, that many authors, particularly the Ic* 
gendary writers, had not fo often expofed it to the raillery 
of infiJ' Is, by detailing an infinity of pretended mjracles 
performed by their faints, often ftill more puerile than thole 
in the text. v 

P\GE 264, 1. ic. 

Which is nothing but the web of a beetle. It is not the co- 
qu«- of a beetle-, t'-.at berry is che animal itfelf, which is pro-^ 
ba^ly of the kind called by Reaumur Pro-galUinfefts. See 
the notes, Pages 421, 422, an*! 423. 

Page 266, 1. 23. 

Confider as a being pojftffed of rmmpotence. It appears to mc 
that people who think tlius, although they deny that tlierc 
is a God, are not, properly fpeaking, Aiheifts \ becaufe tq 
acknowledge that nature is omnipotent, and that fhe goveriis 
theuniveric at her will, is in effeft :ickTJowlei)gmg nature for 
the deity under another name, ihc error of thofe who en- 
tertain fuch an idc.^, is like that of a foreigner who, fteing in 
a ftate where the king was invifibic, that a firigle minifter 
governed the kingdom, ftiould deny that there was a kmg 
in the country, and fliould ma.ntain that the miniiler was 
invefted with despotic power \ fuch a foreigner while he 
denied the exigence of the regal ftate would however ac- 
knowledge a real king in the perfon of his minifter, iince he 
would attribute to him the whole royal authority. Indeed, if 
theapoftlefaid . f the heathen who worfhipped thofe that by 
nature were not God, thatthey were without God, and with- 
out hope in the world; becaufe with regard to confequences, 
to deny a deity and to acknowledge falfe God^ is one 
and the fame thing ; we may pronounce the fame judgement 
on thofe mentioned by our author; and it is in this improper 
fenfe that they niay well be called Atheifts; the more, as they 
|)^y po T^orfhip to nature whomthey exalt into a Deity. 
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